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Packaged to Fit Your Needs? 
N!Power; THE TOOL OF CHOICE ; £ 


DSP & realtime data acquisition and control 
data visualization 

N!Power’s advanced software technology 

delivers unequaled features and 

flexibility in an extendable 






software framework architecture. Fits the end user simply 
and economically — advanced 
le with STIs X-Windows software at low prices; 
a ee is d ILS’ DSP!Power, Speech!Power, Filter!Power; 
Wor tanaar block diagram or point-and- 
click products. 










Fit the application quickly, with low risk—- 
The choice for OEMs and tools groups 
to deliver customized, integrated 
solutions based on N!Power; priced 
to win contracts and Customers. 





Fits developers with unequaled 

power and flexibility, for prototyping 
and simulation — based on objects 
and the IEEE standard for customizing 
and extending 
frameworks. 






STI’s N!Power 
Family — DSP tools 

of choice; call today for 
Integrated DSP Software/ 


Hardware Solutions, including: — ~~ @ 
network interoperability for all ; ; 
X-Windows devices; 2 ‘ 


control DSP boards on PCs and Macs q Se —~ 
thru client-server interface; - > 

IEEE 488 and other A/D and D/A devices; <— 
code generators and DSP boards; 


1 DSPWorks™ and QEDesign™ from Momentum 
Data Systems. 


6h Signal Technology Inc 


120 Cremona Dr., P.O. Box 1950 @ Goleta, CA 93116-1950 
805-968-3000 FAX 805-968-2620 


800-235-5787 
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New SIMSCRIPT II.5 with SIMGRAPHICS--now you 
see an animated picture of your model in action. 





SIMSCRIPT II.5 with SIMGRAPHICS 


Simulation models are now easier to build 


--results are easier to understand 


Ny you can provide the users 
of your SIMSCRIPT II.5 
models with SSIMGRAPHICS™ 
--graphical input and animation. 

SIMSCRIPT II.5 gives you a 
compact English-like language. 
Your simulation program reads like 
a description of the system you are 
studying. 

With SIMGRAPHICS, results 
are easy to understand--animated 
pictures, histograms, pie charts and 
plots. 

Because your animated simula- 
tion results are easily understood, 
your recommendations are more 
likely to be acted upon. 

Free applications booklet 

A new booklet describing suc- 
cessful applications of SIMSCRIPT 
II.5® is now available. Typical ap- 
plications include: military plan- 
ning, manufacturing, communica- 
tions, logistics, and transportation. 

SIMSCRIPT II.5 is available on 
most popular computers including 
PC’s and Workstations. 


Free trial offer 

The free trial contains every- 
thing you need to try SIMSCRIPT 
II.5 on your computer. 

Try the SIMSCRIPT II.5 lan- 
guage, the built-in graphics, the 
quality and timeliness of our sup- 
port, and the accuracy of our 
documentation -- everything you 
need for a successful project. 

For over 29 years CACI has 
provided trial use of its simulation 
software--no cost, no obligation. 


Act now--free training offer 

For a limited time we also in- 
clude free training. Call today to 
avoid disappointment--class size is 
limited. 
For immediate information 

Call Doug Dittrich at (619) 
457-9681, or Fax (619) 457-1184. 
In Canada, call Peter Holt on 
(613) 782-2474, Fax (613) 
782-2202. In Europe, call Nigel 
McNamara, in the UK, on 0276 
671 671, Fax 0276 670 677. 








Rush information on 
SIMSCRIPT II.5 


Yes, I want to learn the reasons for the 
broad and growing popularity of SIM- 
SCRIPT II.5. Act now for free training. 
Send the free brochure ‘‘Major Applica- 
tions of SIMSCRIPT I1.5.” 


Name 























Organization 





Address 








City State Zip 
Telephone Fax 
Computer Operating System 











Send details on your University Offer. 
Return to: 

CACI Products Company 

3344 North Torrey Pines Court 

La Jolla, California 92037 

Call Doug Dittrich at (619) 457-9681 Mie spec 
Fax (619) 457-1184 


In Canada: 
CACI Products Division 





200-440 Laurier Avenue West 
Ottawa, Ontario, KIR 7X6 

Call Peter Holt on (613) 782-2474 
Fax (613) 782-2202 


In Europe: 

CACI Products Division 

Coliseum Business Centre 

Watchmoor Park, Riverside Way 
Camberley, Surrey GU15 3YL, UK 
Call Nigel McNamara on 0276 671 671 
Fax 0276 670 677 








SIMSCRIPT II.5 is a registered trademark and service 
mark of CACI Products Company. SIMGRAPHICS is a 
trademark and pens mark of CACI Products Company. 
©1991 CACI, 





SCIENCE “SCOPE* 


Hughes Aircraft Company’s commitment to cost reduction coupled with quality improvement 
helps save more than $1 million in a communications satellite program. The commitment involves 
constantly monitoring and measuring all phases of a program with an eye toward improving quality 
and reducing costs. In the HS 601 communications satellite program, Hughes recognized substantial 
savings by replacing time-consuming structural bonds with inexpensive aluminum clips. Other 
savings were achieved by replacing detailed inspection of incoming parts with verification of only 
the critical parameters, and by determining which departments needed to sign off on individual 
engineering drawings, eliminating unnecessary reviews by unaffected departments. 


The F/A-18 Hornet has surpassed one million lifetime flight hours. This milestone reflects the 
F/A-18’s utility, flexibility, and readiness, which is partly due to its reliable APG-65 radar, built by 


Hughes. The “one million” milestone combines flying hours for all the McDonnell Douglas-built 

F/A-18s, including operations with the U.S. Navy, Marine Corps, the Canadian Forces, Royal 

Australian Air Force, Spanish Air Force, and NASA’s high-angle-attack research. Currently 900 
planes use the APG-65 radar systems. The historic flight took place during operations from the 

aircraft carrier USS Eisenhower in the Mediterranean Sea. 





The first transfer of missile technology between Hughes and Japan has been achieved, as 32 Hydra-70 


rocket launchers have rolled off an assembly line in Japan. These production units will be mounted 
on the Japanese Ground Self-Defense Forces’ AH-1S Cobra helicopter fleet. Hughes developed the 
launchers and delivered the initial 75 to Japan. The launchers are the first products to come from 
Hughes’ 1988 manufacturing agreement with Minebea Ltd. of Tokyo. 


A new solid-state broadband transmitter operates at considerably lower cost and reduced power 
consumption, while having performance equivalent to a 200-watt “brute force” system. This 


HIBT-118 — the latest in the Hughes family of AMI® solid-state broadband transmitters — uses 
high-power FET amplifiers and unique microwave circuitry to achieve state-of-the-art performance 
in solid-state equipment. The inherent flexibility associated with its broadband 1-to-80 channel 
design, plus its increased power, provides for supertrunking applications well in excess of 20 miles. 


Hughes’ Space & Communications Group needs an experienced Senior Scientist with the creativity 


to develop innovative technology and the determination to implement it. You’ll apply digital signal 
processing techniques to DoD satellite advanced digital communication design and development. 
Your job includes technical supervision, subsystem requirement definition, simulation/analysis, 
implementation trade studies, and detailed architecture design. Candidate should have an MSEE, 
with 10 years experience, and demonstrated ability to interface with customers, system engineers, 
analysts, and designers. Help us continue our tradition of breakthroughs in satellite technology. 
Send your resume to: Hughes Aircraft Company, Space & Communications Group, Dept. PS-0791, 
P.O. Box 92919, Los Angeles, CA 90009. Proof of U.S. citizenship may be required. Equal 
opportunity employer. 


For more information write to: P.O. Box 45068, Los Angeles, CA 90045-0068 





© 1991 Hughes Aircraft Company Subsidiary of GM Hughes Electronics 
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AUG 15. Researchers at IBM 
Corp.’s Almaden Research 
Center, San Jose, Calif., said 
they had created the smallest 
electronic switch in existence, 
one that depends on the motion 
of a single atom. The discovery 
was made using IBM’s scanning 
tunneling microscope, which can 
also manipulate single atoms. 


AUG 15. The U.S. Internation- 
al Trade Commission, Wash- 
ington, D.C., cleared the way for 
63 percent antidumping duties 
on Japanese shipments of active- 
matrix liquid crystal displays. 
The ruling was a victory for 
seven small display makers that 
fought not only the Japanese 
electronics giants, but also IBM, 
Apple Computer, Compaq Com- 
puter, and Tandy. 


AUG 28. 3M, St. Paul, Minn., 
said it had developed the first 
blue-green laser from a semi- 
conductor source. The proto- 
type device, having a shorter 
wavelength than red and infrared 
lasers, could triple or quadruple 
the amount of data stored on op- 
tical discs and enhance laser im- 
aging in medical diagnostics. 


AUG 28. Three California utilities 
said they will build what may 
possibly be the first economical- 
ly viable solar energy plant to an 
advanced design. The compan- 
ies—Southern California 
Edison Co., Los Angeles 
Department of Water and 
Power, and Sacramento Mu- 
nicipal Utility District—said 
the US $39 million, 10-MW plant 
in the Mojave desert will use 
giant mirrors to focus the sun’s 
rays on salt, and heat from the 
molten salt would be used to 
convert water to steam to drive 
a turbine generator. The U.S. 
Department of Energy will pay 
half the cost. 


AUG 30. Texas Instruments 
Inc., Dallas, and three Japanese 
electronics giants—Fujitsu 
Ltd., Hitachi Ltd., and Sony 
Corp.—said they would jointly 
develop semiconductors for 
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Newslog 


high-definition television sets 
sold in Japan. To reduce the sets’ 
price, now US $30 000, the 
companies will drastically sim- 
plify the TV decoders by com- 
bining the functions of several 
chips into single chips. 


SEP 6. Inmos Ltd., the UK- 
based semiconductor manufac- 
turer, said it has secured exclu- 
sive rights to manufacture and 
market IBM Corp.’s new chips 
for generating PC graphics. 
Inmos, owned by SGS- 
Thomson, the Italian-French 
semiconductor group, will sell 
sets of extended graphics array 
(XGA) chips to other manufac- 
turers to help establish the chips 
as the worldwide standard. 


SEP 11. The U.S. Senate unani- 
mously passed a measure 
authorizing the expenditure of 
US $1 billion over five years on 
developing a high-speed super- 
computing network that would 
link Federal research centers, 
universities, and corporations. 
The network will be 100 times 
faster than current technology. 


SEP 12. Applied Materials 
Inc., Santa Clara, Calif.—one of 
the few remaining U.S. makers 
of semiconductor manufacturing 
equipment—announced plans to 
produce semiconductor manufac- 
turing equipment for thin-film- 
transistor liquid-crystal display 
screens. The new machine’s 
potential customers are in Japan, 
where most of the world’s flat- 
panel displays are made. 


SEP 13. Inmarsat, the London- 
based international satellite con- 
sortium, announced plans to 
launch 30-40 small satellites 
around the globe to relay calls 
from pocket-sized wireless tele- 
phones to each other and to con- 
ventional telephone networks 
anywhere on earth. 


SEP 15. The Upper Atmo- 
sphere Research Satellite 
(UARS), at 6500 kg the largest 
environmental satellite ever 
built, was launched into orbit 








600 km above the earth from the 
U.S. space shuttle Discovery. 


SEP 16. Groupe Bull SA of 
France, Siemens AG of Ger- 
many, and Ing. C. Olivetti & 
Cie SpA of Italy said they have 
started designing a multimillion- 
dollar computer network that 
will span Europe. The compa- 
nies are seeking to convince the 
European Commission that they 
can work together effectively. 
Collaboration on a project of this 
scale is unprecedented among 
European companies. 


SEP 18. Richmond, a London 
borough, said it would test the 
first public electronic road- 
pricing system in Europe. The 
goal of charging drivers on its 
roads on a pay-as-you-drive 
basis is to curb traffic growth in 
an area where no further roads 
can be built. The system, called 
Timezone, was developed by 
Britain’s GEC-Marconi. 


SEP 23. IBM Corp. and Think- 
ing Machines Corp., Cam- 
bridge, Mass., said they had 
signed an agreement to explore 
the integration of Thinking 
Machines’ massively parallel 
computing systems technology 
with IBM’s mainframes. The 
pact also gives Thinking 
Machines access to IBM’s ad- 
vanced semiconductor and disk 
drive technology. 


SEP 24. Motorola Inc., 
Schaumburg, Ill., said it would 
offer a new radio-transmission 
technology that triples the ca- 
pacity of a cellular telephone 
network. Called Narrow-Band 
Advanced Mobile Phone Ser- 
vice, the system splits a standard 
cellular channel into three, al- 
lowing it to be incorporated into 
existing transmitters and 
receivers. The technology in- 
creases the capacity of cellular 
services more cheaply than by 
switching to new digital trans- 
mission technologies. 


SEP 24. Toshiba Corp., Tokyo, 
said it would immediately cease 











producing its most advanced ac- 
tive-matrix-display computers 
at its U.S. subsidiary’s plant in 
Irvine, Calif., and move its as- 
sembly operations back to Japan. 
Analysts said the move, expect- 
ed to be copied by other Japa- 
nese manufacturers, was in 
retaliation for the 63 percent tar- 
iff the United States imposed in 
August on Japanese shipments of 
active-matrix screens. 


OCT 3. Two Israeli scientists, Adi 
Shamir of Weizman Institute 
and Eli Biham of Technion, 
said they have developed a pow- 
erful mathematical technique 
that for the first time makes it 
possible under certain circum- 
stances to break the Data En- 
cryption Standard, the U.S. gov- 
ernment system used by many 
businesses for encrypting high- 
ly sensitive information. Shamir 
said the approach is much faster 
than an earlier method in which 
a computer tests every possible 
key to unlock the code. 


OCT 7. The United States 
Court of Appeals, Washing- 
ton, D.C., gave the seven Bell 
operating companies permission 
to immediately begin providing 
information services—like elec- 
tronic Yellow Pages, medical in- 
formation services, and news ser- 
vices. The ruling overturns part 
of a lower court decision in July 
in which Federal District Judge 
Harold H. Greene said he would 
lift a longstanding ban on such 
services but also delayed doing 
so until opponents appealed. 


Preview: 

NOV 19-21. The National 
Small Business Innovation 
Research Conference is to be 
held in Detroit, Mich., to help 
small high-technology compa- 
nies learn how to win Federal 
R&D awards and leverage these 
awards into commercially suc- 
cessful products. For informa- 
tion, contact Foresight Science 
and Technology, Delray Beach, 
Fla.; 407-274-4005. 


COORDINATOR: Sally Cahur 
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In this second annual report, Spectrum 
focuses on the updates made in engineering 
software for personal computers and 
workstations. 


Introduction 


By GADI KAPLAN 


Logic synthesis 
By ROBERT DAMIANO and DOUGLAS S. REEVES 


Vendors are increasing the power of tools that 
transform a functional specification and its 
timing into the logic of an application-specific IC. 


Simulating EM fields 
By DANIEL G. SWANSON Jr. 


As system frequencies rise, new tools strive to 
keep pace by emulating ever more complex 
electromagnetic fields. 


Data handling 
By JOHN L. SCHMALZEL 


Fast capture, extended compute-intensive 
analyses, and better visualization of the results 
are highlights of new software packages. 


Prepackaged math 
By KENNETH R. FOSTER 


Software upgrades are bringing much greater 
versatility to the handling of general math 
problems and the manipulation of matrices. 


Embedding DSP 
By BRUCE C. MATHER 


A proliferation of development tools for digital 
signal-processing software attack problems in 
embedded system design. 


Software development 
By ANDREW TOPPER 

Redefining CASE as computer-aided systems 
engineering is fast becoming necessary. 









The Coulomb software package provides three-dimensional simulations of the electric fields and stresses 
likely to occur within electrical and electronic equipment. 


Basic building blocks of three-dimensional geometry are rendered here with the graphics primitives 
of the Mathematica software package. The image also shows off the program's lighting mode. 


Wolfram Research Inc. 








Keithley Asyst 


This ghostly screen reflection is provided by Keithley 
Asyst's Viewdac data acquisition package. 


Closing the gap 


By DONALD CHRISTIANSEN 

In solving problems, engineers might 
benefit from the overall insight and 
systems perspective offered by scientists 
and academics. And US. engineers might 
also take a cue from cultures where 
philosophical and theoretical thinking is 
taken more seriously. 
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A display of the plasma 
breakdown of ionized rare gases within a 
globe is created by the PV-Wave Visual Data 
Analysis Software. See p. 44. 
Photo: Precision Visuals Inc. 
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Reflections 








What's real anymore? 


ot long ago I was visiting a 
large university as a member 
of some committee or other. 
Instinctively choosing my area 
of greatest incompetence, the 
university officials sent me over to the 
materials engineering department to inquire 
about whatever might be happening in that 
unknown territory. To begin my visit, I was 
introduced to a group of randomly chosen 
students. Of course they were all articulate, 
intelligent, enthusiastic, straight-A students 
with a great variety of extracurricular activi- 
ties. That much I expected, based on past 
experiences with students randomly chosen 
by interested faculty members. What I did 
not expect, though, was that most of them 
would be women. Upon inquiry, I was told 
that almost half of the students in materials 
engineering were women. 

“‘Why are there so many women over 
here, as compared with EE?’’ I asked. Be- 
fore anyone could even answer, I blurted out 
an ill-considered defense of my inane ques- 
tion. ‘‘I mean, it’s clean over there, . . . and 
there isn’t all this heat and machinery . . .”’ 
I waved in the direction of the labs behind 
me. I think I was once again being defensive 
about the association of the word ‘‘en- 
gineer’’ with the hot, sweaty, soot-covered 
caricature of the railroad driver. 

One female student looked at me with 
more than a hint of incredulity and disdain. 
‘*You can see and touch things here,’’ she 
said. Glancing toward the nearby EE build- 
ing, and barely suppressing a shiver, she 
added, ‘‘Nothing is real over there.’’ Sud- 
denly I had a vision of EE through her eyes. 
It was like seeing my cherished profession 
through Lewis Carroll’s looking glass. Noth- 
ing is real over there. Could that be so? 

My instinct was to protest, but there is a 
time and place for everything, and I changed 
the subject. She had hit a sensitive nerve; 
I had often pondered the reality of electri- 
cal engineering myself. Our field has always 
been divided into two camps—those who 
work with things, and those who don’t. 
Some of us live in the real world of circuits 
and devices, while others inhabit the nether- 
world of mathematics and software. And the 
latter part is growing—reality is slipping 
away. 

A friend who works in materials science 
used to start his talks with a simple chart dis- 
playing a single sentence. ‘‘Everything must 
be made of something,’’ it said. In a few 
brief words it captured his pride in his field. 








What could be more fundamental than 
materials work? But one characteristic of en- 
gineers is that they like to argue. ‘‘Not so,”’ 
I said to myself. Most of our stuff is made 
of nothing at all. It is made of software, of 
math, of conceptual thought. We live most- 
ly in a virtual world. 

When I was in high school, the sensual 
aspects of electrical equipment appealed to 
me. I can remember the smell of burning in- 
sulation, the feel of warm vacuum tubes, the 
sight of flickering orange filaments, and the 
sound of humming transformers. In contrast, 
I had a lot of trouble with the notion of imag- 
inary numbers. What were they good for if 
they didn’t exist? My teachers had a hard 
time explaining this to me. I don’t think they 
knew themselves. 


In college the importance of that imagi- 
nary world grew, while the physical reality 
of electronics receded. Mathematical 
models stood in for the physical world. Even 
in the laboratory I viewed reality only 
through an oscilloscope as intermediary. 
Sometimes I wondered if physical behavior 
was really indicated by the squiggly line of 
glowing phosphor on the scope’s face. I 
looked at the inert circuit on the lab bench 
with a touch of suspicion. 

Now even the scopes are disappearing 
from labs. Who needs them? The computer 
monitor simulates a scope trace, showing 
the performance of a simulated circuit. Lay- 
ers of software intercede and protect the 
sensitive human eye from actual observa- 
tions. Engineers work on architecture, on in- 
creasingly abstract methods for formal 


Tony Leonardi 








specification, test generation, and validation. 
Nothing is human. Nothing smells. There is 
nothing to feel. 

Today the physical circuits themselves are 
usually composed of anonymous chips like 
DSPs (digital signal processors). If someone 
should ask you what these chips do, you 
would be hard pressed to answer. ‘‘Well, it 
depends,’’ you would say hesitantly, hoping 
to end the conversation. Unhappy with this 
evasion, the observer might look at the few 
lonely chips and complain that basically there 
was nothing inside the box. How can this 
thing work with nothing inside? But it is that 
seeming nothingness—the program—that 
makes the box do whatever it does. 

I do not mean to lament the plunge 
through the looking glass into the world of 
unreality. I think that is the way technology 
is inevitably headed. There are too many 
constraints in the physical world, and func- 
tionality has become too complex to manipu- 
late in terms of physical objects. But I con- 
fess to an occasional nostalgia for things that 
can be seen and felt. 

A few years ago I hosted a dinner for win- 
ners of certain company awards for techni- 
cal achievement. In an attempt to enliven the 
program I asked each winner’s spouse to tell 
us what their mate did at work. Of course, 
I discovered once again that the typical 
spouse of an engineer has no clue about what 
their husband or wife does for a living. On 
this occasion there was but a single excep- 
tion. The wife of one of the physicists 
claimed that she knew exactly what her hus- 
band did in the research lab. I wondered how 
she would explain his research in vapor 
phase epitaxy for growth of optoelectronic 
wafers. ‘‘He goes off every morning and 
spends the day slaving over a hot oven bak- 
ing cookies,’’ she said. Close enough, I 
thought—there is a down-to-earth explain- 
ability about the business of making things. 

I have a number of friends now engaged 
in research into a field called ‘‘virtual reali- 
ty.’’ No one seems to take the title as I do— 
as an oxymoron. Surely this is the ultimate 
self-deception, the one that closes the loop. 
We have so perfected our virtual world that 
it will replace reality ever more closely. Peo- 
ple will bake virtual cookies. We will smell 
the burning of virtual insulation, and hear the 
simulated hum of virtual transformers. We 
could easily explain this to Alice—it is all 
done with mirrors. 





Robert W. Lucky 
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Technological risk, social factors aside 
M. Granger Morgan 


Technological 
Risk. Lewis, Harold 
W, WW. Norton, New 
York, 1990, 353 pp., 
$22.95. 


Far too few first-class technical people have 
either the ability or the time to write clear- 
ly about technical subjects for general au- 
diences. Thus, when someone like Harold 
W. Lewis, a physics professor at the Univer- 
sity of California’s Santa Barbara campus, 
writes a book on technological risk, I long 
to cheer the undertaking. 

Indeed, much of the central portion of this 
book, which discusses the technical aspects 
of eight major classes of known or potential 











risks, is excellent. And, if you believe that 
knowledge of physics, engineering, biology, 
and statistics is the one thing that separates 
public ideas about risk from the thinking and 
beliefs of technical experts or corporate 
leaders, you will probably like the balance 
of this book as well. 

However, readers who believe, as I do, 
that the social sciences have insights to offer 
that go beyond what a bright engineer or 
physicist can think up at a cocktail party, will 
find much of this book frustrating. The prob- 
lem is subtle, more one of tone and empha- 
sis than of outright error. 

When technical issues are being dis- 
cussed, the reader is rarely in doubt that he 
is reading statements based on empirical evi- 
dence, not Lewis’ personal opinions. But 
when social issues are the subject, one is 
never sure. 

The ideas of physicists like Richard Wil- 
son, Richard Feynman, or Bernard Cohen, 
who have worked on risk issues, are clear- 
ly identified and attributed. Yet seminal con- 
tributions of social scientists like Daniel 
Kahneman, Amos Tversky, Baruch Fisch- 





hoff, Sarah Lichtenstein, Sam Peltzman, and 
Lester Lave as well as others in risk-related 
fields of social science (Bill Clark and Ralph 
Keeney come to mind) are discussed in 
anecdotal terms without attributions. Unless 
you have read the literature, you will often 
not understand where the empirical evi- 
dence ends and Lewis’ personal views begin. 
A few examples may help clarify my con- 
cerns. On p. 37, as part of an extended dis- 
cussion of issues in risk perception, Lewis 
writes that ‘‘it is a curious paradox that aver- 
sion of future harm seems more important 
than the promise of future benefit.’’ A few 
lines later he argues that one ‘‘important 
contributor to the perception of risk is the 
way risk is portrayed—the framing ques- 
tion.’’ Any one who has read Kahneman and 
Tversky’s papers on prospect theory will 
recognize these ideas. Yet Lewis cites nei- 
ther them nor the sizeable body of empiri- 
cal evidence that suggests these behaviors 
are the consequence of basic human cogni- 
tive processes—how our minds are wired 
up—not manifestations of lay ignorance. 
A page later we are presented with a bet- 
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ting example in which preferences reverse 
when framings (portrayals of the conditions 
of the wager) are changed. The responses 
of a lay person and a mathematician or 
statistician are contrasted, with the implica- 
tion that framing effects are due simply to 
ignorance. Further, it is implied that risk 
aversion is somehow irrational. The as- 
sumption is that ‘‘rational’’ means ‘‘willing 
to choose on the basis of expected value,’’ 
even though risk aversion has been under- 
stood for years in economics and decision 
analysis as a rational response to risky 
choices by players with finite resources. 
The work of Paul Slovic, Fischhoff, and 
Lichtenstein on lay perceptions of risk is at- 
tributed obliquely to an ‘‘Oregon-based re- 
search organization,’’ but its main insight is 
not presented. In a nutshell, this insight was 
that lay people are fairly adept at ranking 
hazards in terms of expected numbers of 
deaths (on the order of magnitude, if not on 
the absolute values). Asked instead to rank 
hazards in terms of how risky they are, lay 
people produce quite different orderings. 
While Lewis describes this as reflecting a 
discrepancy between ‘‘fact and fancy,”’ 
Slovic, Fischhoff, and Lichtenstein have 
demonstrated empirically that the difference 
is due to the lay view that ‘‘risk’’ involves 





multiple attributes. Expected deaths and in- 
juries are not the only factor that counts. Is- 
sues such as equity, personal control, knowl- 
edge, immediacy or delay of consequences, 
and similar factors all enter into people’s 
judgments about how ‘“‘risky’’ something is. 

There are important social and philosophi- 
cal issues that Lewis handles very well. In 
the context of placing a value on future 
events, he several times raises the issue of 
whether there ‘‘is some outer limit for con- 
cern, some time beyond which there is just 
no point in fretting, whatever our sense of 
responsibility,’’ and he argues reasonably 
that the answer is yes. 

By far the best part of the book is the 185- 
page section titled simply ‘‘Specifics,’’ 
which discusses in detail toxic chemicals; 
chemical carcinogenesis; highway safety; air 
transportation; ionizing radiation; nonioniz- 
ing radiation; fossil fuels; and nuclear win- 
ter. While I encountered occasional prob- 
lems related to the concerns mentioned 
above, and can find various technical nits to 
pick, I found this treatment for the most part 
very well done. 

The book ends with a two-chapter 
“‘Coda’’ that begins with a tutorial on prob- 
ability and statistics for nonspecialists. Most 
of this is well presented, appropriately em- 
phasizing some simple rules of thumb for un- 
derstanding the role of sample size in the un- 


certainty of an experiment’s outcome. 

The final chapter is a six-page epilogue 
that argues that in assessing and managing 
risks ‘‘the only way to deal with these 
genuinely deep issues is to understand 
them—we can’t always count on luck.’’ With 
that, I couldn’t agree more! 


M. Granger Morgan (F) is head of the depart- 
ment of engineering and public policy at Car- | 
negie Mellon University in Pittsburgh, where | 
he is also a professor in the department of elec- | 
trical and computer engineering. His research 
deals principally with problems of technology 
and policy. He is a member of THE INSTI- 
TUTE’s editorial board. 
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Electronic Techniques: shop practices and con- 
struction, 4th edition. Villanucci, Robert S., 
et al., Prentice-Hall, Englewood Cliffs, N.J., 
1991, 598 pp., $45. ‘ 





Feedback Control Systems, 2nd edition. Phzl- 
lips, Charles L., and Harbor, Royce D., 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
664 pp., $56. 
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Tel : +41-21-693.39.72 (or 75), Fax : +41-21-693.36.40 


EPFL is member of the ESPRIT VLSI Design Action of the European Communities. 








=L=COM 
PLANER eES 





ECOLE NATIONALE SUPERIEURE 


DES TELECOMMUNICATIONS 
(TELECOM PARIS) 


PROFESSORS 


mu 


TELECOM PARIS is a graduate-level 
engineering institution, located in Paris 
(France). Several positions for professors 
are currently opened in the following 
areas 


: computer networks, mobile com- 
nications, optical communications, 


computer science, electronics, signal and 


image processing. ‘ 


Candidates should have a PhD degree (in 
Computer Science or Electrical Enginee- 
ring) and an expertise in one of these 
fields. They should have a particular liking 
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Mathcad 3.0. 

When number-crunching time comes, 
does work grind toa astins halt? 

Want a better way to do technical calcula- 
tions than a spreadsheet or calculator—an 
obstacle clearer instead of an obstacle creator? 

You need new Mathcad 3.0, the crunch- 
those-numbers, and deliver-results-in-a- 
second calculation software. 

As in-depth as you want, as routine as you 





need. Mathcad 3.0 does everything from 
averages to FFTs, from percentages to matri- 
ces. vipa every function you'll ever need 
is built in for rapid, effortless calculations. 
New Electronic Handbooks make it easy 
to click-n-paste hundreds of standard for- 
mulas, useful data, even entire calculations 
into your documents. And a full range of 
add-on Applications Packs help you solve 
problems specific to your profession. 






nd of Proble 




















Mathcad’s new easy to learn and use 
Windows 3.0 interface has you up and 
running in hours—not days. Best ofall, 
Mathcad is just plain fast. 

Simply plug in data and you’re done— 
Mathcad does all the work for you. It does 
the calculations. Automatically updates 
results when you change a variable in the 
live document. It graphs in 2-D or 3-D. 
And prints results in presentation-quality 
documents, complete with equations 
in real math notation. In the blink of an 
eye—numbers crunched—and youre back 
to work. 

Meet the Mathcad 3.0 power list: 

e New easy to learn and use Microsoft 
Windows 3.0 interface 

¢ New Electronic Handbooks and Applica- 
tions Packs provide solutions for Electrical, 
Mechanical, Civil and Chemical Engineer- 
ing, Statistics, Advanced Math, and Numer- 
ical Methods 

¢ New symbolic calculations performed 
more easily than with any other product 

¢ Does exponentials, integrals, matrices, 
and more 


¢ 2-D and 3-D graphics 

e Prints high-quality 
documentation 

e PC DOS, Macintosh® and 
Unix® versions also available 


Fora free Mathcad 3.0 
. : Mathcad 2.5 
demo disk, or upgrade informa- | 3.14-89issu. 
Best of °88 


tion, call 1-800-MATHCAD 
(or 617-577-1017, Fax 617- 
577-8829). Or see your software dealer. 


Available for IBM® compatibles, Macintosh 
computers, and UNIX workstations. 


EDITOR'S 
CHOICE 


Best of °87 





TM and ® signify manufacturer’s trademark or registered trademark 
respectively. 


1-800-MATHCAD 


The answer is 


Mathcad 


MathSoft, Inc. 
201 Broadway, Cambridge, MA 02139 USA 





Australia: Hearne (03) 866 1766; Belgium: SCIA 013/55 17 75; Denmark: Engberg 42 25 1777; Finland: Zenex 90-692-7677; France: ISE-Cegos (1) 46 09 24 00; Germany: Softline (0 78 02) 4036; Italy: Channel 02-90091773; Japan: CRC 03-3665-9741; 


Netherlands: Klaasing 01620-81600; Norway: Protech 09-959020; Switzerland: Redacom 032 41 01 11; U.K.: Adept Scientific (0462) 480055. In other locations, contact MathSoft, USA. 
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NEC NEWSCOPE 











SUPERCOMPUTER STARTS UP 





_ AT THE UNIVERSITY OF COLOGNE. 





n NEC supercomputer — SX-3 

Model 11 — has just started 

service at the University of 
Cologne, Germany. The supercom- 
puter system integrates resident LANs, 
mainframe computers, workstations 
and terminals. With 1.37GFLOPS 
speed, the SX-3 Model 11 is serving 
as a powerful core for inter-collegiate 
scientific computing services. 

The SX-3 Series of supercomputers 


CaS Computers and Communications 


includes eight models ranging from a 
single-processor type with 0.68GFLOPS 
speed to the top-end, 4-processor 22 
GFLOPS model. The world-class speed 
of SX-3 Series supercomputers comes 


from advanced system architecture, 


VLSIs with 70 picosec gate switching 


speed and high-density packaging. 
The SX-3 Series supports the 

SUPER- UX operating system — a so- 

phisticated UNIX-based OS designed 


for multiprocessor supercomputer 
applications. Extended functions for 
supercomputing permit efficient 
program development and the use 
of a wide variety of applications 
software. 

Recent orders for the SX-3 Series 
include a 2.75GFLOPS Model 12 to 
the National Aerospace Laboratory, 
the Netherlands; and a two- 
processor, 5.5GFLOPS Model 22 
to the Swiss Scientific Computer 
Center. 


UNIX: Registered trademark of UNIX System 
Laboratories, Inc. in the U.S.A. and other countries. 
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2.4G OPTICAL 


NEAX61 ATM 





TRANSMITTER/ 


BROADBAND SWITCH 





RECEIVER MODULES. 


FOR SMDS. 





EC is now offering transmitter/ 
N receiver modules for 2.4Gbps 

fiber optic transmission 
systems — vital trunk lines of global- 
standard SDH/SONET digital networks. 

Transmitters are available for 1.3m 
and 1.55um wavelengths. The 1.3u7m 
NDL5803P and 1.55um NDL5853P 
are both distributed feedback (DFB) 
laser diode modules with single mode 
fiber pigtails. 

The DFB laser diodes provide ex- 
tremely stable oscillation in a single 
longitudinal mode because they 
feature a unique diffraction grating 
and a double-channel planar buried 
heterostructure (DC-PBH). Both 
modules incorporate an optical isola- 
tor to reduce reflection noise. Match- 
ing impedance is 50 or 25 ohms. 

These transmitters mate with two 
matching receivers. The NDL5520P 
and 5522P are InGaAs avalanche 
photo diode modules featuring 
extremely high sensitivity and 
a wide dynamic 
range. Ss ~ 
The NDL5522P 
incorporates a 
pre-amplifier IC. 









witched Multimegabit Data 
S Service (SMDS) is a public high- 

speed, packet-switched, connec- 
tionless data service now emerging 
in the U.S. A stepping 
stone to broadband 
ISDN and synchro- 
nous optical net- 
works, SMDS uses 
fiber lines to con- 
nect far-flung LANs, 
workstations and 
host computers. 

The NEAX61 SMDS Service Node 
employs a high-speed, Asynchro- 
nous Transfer Mode (ATM) switching 
platform to offer efficient connec- 
tivity over wide areas at speeds up to 





45Mbps. The ATM switching platform 
uses 155.52 or 622.08Mbps trans- 
mission paths to break data down 
into 53-byte “cells.” The system multi- 
plexes and switches these informa- 
tion packets at high speeds. 

The SMDS Service Node is ideal for 
networks integrating high-resolution 
image communication and high- 
speed data transmission. 

The NEAX61 SMDS 
Service Node supports 
a wide variety of 
broadband applica- 
tions, including joint 
medical diagnoses 
during which experts 
at different facilities 


“can view and dis- 


i 
i 


pan 
cuss X-Ray and CT-scan images. Our 
SMDS Service Node is compatible with 
current networking environments and 
such future developments as B-ISDN. 


SMDS: Service mark of Bell Communications Research Inc. 





FIRST SUB-MICRON, 


CELL-BASED ASICs. 





EC’s new cell-based ASICs 
N offer more speed, more func- 
tions, and higher integration 
to help designers reach the goal of 
putting “a system on a single chip.” 
Our CB-C7 series ASICs use a 
0.8um CMOS process to offer 0.33ns 
power gate delays*, 6.5uW/gate/MHz 
power dissipation and up to 180K- 
gate densities. Operating voltages 
are from 3 to 5V. *F/0=2, l=2mm 
Megafunctions include: 8088- and 
8086-compatible CPU cores (the 
V20H and V30H respectively); intel- 
ligent peripherals such as FDC, GDC 


and DMAC. RAM and ROM capacities 
can be customized to meet system i 
needs. For fast turnaround, user- 
defined logic can be implemented in 
a sea-of-gates array. To minimize 
chip cost, the entire ASIC is fabricated 
with standard cell technology. 
The CB-C7 series is supported by 
our OpenCAD Design System™, a 
complete front-to-back-end unified 
design environment. For greater con- 
venience, designers can use most 
popular workstations and their 
favorite CAD tools to design cell- 
based CB-C7 ASICs. 


NEC 





Forum 








Too broad a band 


The article ‘‘Revising the script after Patri- 
ot’’ [September, pp. 49-52] gave the cur- 
rent operating frequency of the phased-array 
radar as being in the band 4-8 MHz, and 
stated that the band 8-12.5 GHz was being 
contemplated for an improved version of the 
system. 

In fact, the current operating frequency 
of the system is within the much narrower 
band 5.250-5.925 GHz allocated by interna- 
tional agreement to radiolocation. Similar- 
ly, any operation in the band 8-12.5 GHz 
could only be in the narrower band, 8.5-10.5 
GHz, also allocated to radiolocation by in- 
ternational agreement. 

The United States is signatory to the trea- 
ty establishing these allocations, and adheres 
to them as a matter of policy to avoid inter- 
ference to other radio communication ser- 
vices, many of which would suffer harmful 
interference from radar systems, and some 
of which are related to safety of life at sea 
and in the air. These allocations appear in 
the Table of Allocations of the ITU Radio 
Regulations, available to countries and in- 
dividuals worldwide. 

Richard G. Gould 
Washington, D.C. 





Controlling factors 


The editorial ‘‘Aircraft traffic control’’ 
[March, p. 31] was a follow-on to the report- 
ing of the collision between an arriving Boe- 
ing 737-300 and a Metroliner holding on the 
same runway at Los Angeles International 
Airport. My concern, as an aviation en- 
thusiast, is over one’s presumed ability to 
ascertain the causes of an accident from 
media reports, vague statistical relationships 
(operations versus staffing), and comment 
from a number of sources, none with exper- 
tise in accident investigation. 

The article hints at severe staffing short- 
ages and excessive overtime as contribut- 
ing to the collision. This is simply not ap- 
plicable to the Los Angeles Tower, which 
does not routinely schedule six-day work 
weeks or 10-hour days. 

The airport surface detection equipment 
(ASDE) referred to in the article was origi- 
nally intended to detect aircraft on an air- 
port’s movement surfaces in fog or similar 
visibility restriction. In virtually all U.S. air 
traffic control environments, the ASDE is 
used only under those conditions. The cur- 
rent operational versions are in fact old and 
difficult to maintain. In good visibility, albeit 








at night, it is conjecture to assume that the 


-local controller would look away from the air 


traffic downward to the ASDE display, even 
if it were operating. 

The author mentions a third factor: too 
many pilots communicating with a controller 
on one radio frequency causing frequency 
congestion. This is a point that the Federal 
Aviation Administration (FAA) and National 
Transportation Safety Board will surely ad- 
dress, as they would in any accident where 
communications were in use. However, con- 
trollers are trained to avoid accepting more 
traffic than they can effectively and safely 
control. The very reason air traffic con- 
trollers are required at any airport is to in- 
tervene or ‘‘control’’ unsafe and inefficient 
air traffic movement. I believe one of the 
commentators alluded to this in describing 
past air traffic control experiences. 

I believe we need to examine all factors, 
not just human error, when assessing acci- 
dent cause. It is an oversimplification to 
focus on perceived shortcomings of and to 
second-guess FAA management in the areas 
of staffing and technology choices. The air 
traffic system is very, very complex, cost- 
ly, and difficult to manage. It is composed 
of numerous safety backups to offset system 
failings; others involving new or developing 
technology are always under consideration. 
It could be a mistake to shift the focus of new 
technology, resources, and available monies 
from the many ongoing safety-related en- 
deavors to deal with what is currently in the 
news. To do otherwise would only further 
delay their implementation. 

Gene P. Lawing 
Washington, D.C. 





Echoes of whistle-blowing 


While I agree with the point made in A. 
David Rossin’s letter [April, p. 6] that being 
paid for pointing out some of the problems 
in the lagging nuclear industry is not neces- 
sarily a measure of whistle-blower success, 
I disagree strongly with his selective mem- 
ory of the important safety issues that we 
addressed in our testimony to Congress and 
to the various NRC [Nuclear Regulatory 
Commission] committees and individuals 
following our resignations. In that testimo- 
ny, we identified more than 20 design defects 
undermining the then-proclaimed safety of 
nuclear generating stations. Rossin may wish 
to believe that none of these safety issues 
had any effect on his (Chicago-based Com- 
monwealth Edison Co.) plants, but that sim- 
ply is not true. 





As one example (of many) of the design- 
error corrections that were subsequently 
implemented at the Commonwealth BWRs 
[boiling water reactors], it was reported, by 
Commonwealth, to the Illinois Commerce 
Commission in 1982 that they were spend- 
ing in excess of US $70 million ($38 million 
already spent in 1982 and another $32 mil- 
lion estimated to go) to correct the under- 
designed containment torus supports at four 
of the six Commonwealth BWRs. This was 
but one part of the massive effort to correct 
the continuing hydrodynamic load design 
problems that were thoroughly discussed in 
our testimony before Congress. That prob- 
lem alone has conservatively cost U.S. elec- 
tric utilities and (naturally) ratepayers bil- 
lions of dollars over the last 15 years. The 
past 15 years’ experience has shown me that 
management attention resulting from pub- 
lic pressure can make things happen at a 
much faster pace. 

Our clients include, in addition to Rossin’s 
antinuclear groups and political opportunists, 
the United States’ NRC, Department of 
Energy, General Accounting Office, and Of- 
fice of Technology Assessment, as well as 
the Swedish Statens Karnkraftinspektion 
(NRC equivalent), the former Democratic 
and Republican governors of California, the 
Washington Public Power Supply System, 
the Nebraska Public Power District, and 
government agencies in Germany, Spain, 
Italy, and Norway. 

All potential whistle-blowers should un- 
derstand that the ‘‘selective memory’’ 
phenomenon described above is a common 
attribute among the industrial/governmental 
leaders of large businesses such as nuclear 
power companies. If you are going to do it, 
expect a lot of flak, and make sure of your 
ground. 

Dale G. Bridenbaugh 
San Jose, Calif. 


Proceedings available 

For a complete set of the Institute of Radio 
Engineers’ Proceedings from 1925 to 1971, 
contact J. K. Johnson, Box 352, RR 1, Waits- 
field, Vt. 05673; 802-496-2510. —Ed. 





Readers are invited to comment in this department 
on material previously published in /EEE Spectrum; 
on the policies and operations of the IEEE; and on 
technical, economic, or social matters of interest to 
the electrical and electronics engineering profession. 
Short, concise letters are preferred. The Editor 
reserves the right to limit debate on controversial 
issues. Contact: Forum, /FEE Spectrum, 345 E. 47th 
St., New York, NY. 10017, U.S.A.; fax, 212-705-7453. 
The Compmail address is ieeespectrum. 
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Introducing... 
Taiz) da nee te 


oe Team eR cr an rye 
database from UMI 


Search... retrieve... and print full text, all.in a 
single session! It’s that easy with IEEE/IEE Periodi- 
cals Ondisc (IPO). 


IPO brings you page images of material from IEEE 
and IEE periodicals, standards, conference pro- 
ceedings, and magazines — complete with all the 
text, formulas, charts, diagrams, photos, and illus- 
trations of the original. Nearly half a million pages 
of scanned article images are included with your 
first shipment, with more added in every monthly 
subscription update. 


Complete electronics and computing information, 
with the speed and convenience of one-stop re- 
trieval — it’s all within reach with IPO, another 
ProQuest image system from UMI. For informa- 
tion, please call a Serials Sales Representative 


ae: 


300 North Zeeb Road 
Ann Arbor MI 48106 
800-521-0600 
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Digital Signal 
Processing 





NB-DSP2300 


» Macintosh Il DSP plug-in 
board 

» Tl TMS320C30 

s 33.33 MFLOPS 

» NuBus master 

» Block-mode DMA 

» 320 Kwords of zero wait- 
state RAM 

» RTSI® bus for multiple- 
board synchronization 


Software 


» LabVIEW® 2 graphical 
programming 

« C-callable DSP library 

=» C compiler, assembler, 
linker 


See us at WESCON booth 2642 


Call for FREE Catalog 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 


NATIONAL 


» INSTRUMENTS 


The Software is the Instrument ® 


6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Tel: (512) 794-0100 

Fax: (512) 794-8411 


JAPAN (03) 3788 1921 + UNITED KINGDOM (0635) 523 545 
FRANCE (1) 48 65 33 70 » GERMANY (089) 714 5093 
ITALY (02) 4830 1892 » NETHERLANDS (01720) 42142 
NORWAY (03) 84 6866 « SPAIN (90) 860 4304 
SWITZERLAND (056) 45 58 80 
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Technically speaking 


Ever work in 
‘troglodyte mode’? 


Few subcultures are as shrouded in mystery 
or folklore as is the hacker’s and software 
programmer’s. Even engineers are in the 
dark about much of what goes on after they 
hit RETURN, while to lay people, the jargon 
that hedges in the world of the PUSH, POP, 
and PRINTF can seem impenetrable. 

By now the public image of those who 
deal with software is as much fantasy as fact, 
so it is to be hoped that the arrival of The 
New Hacker’s Dictionary (MIT Press, Cam- 
bridge, Mass., US $10.95) will clear the air. 
The book collates over 16 years of work by 
an informal group of computer users, who 
have taken inputs from computer profession- 
als and students all over the world and com- 
piled them in a master ‘‘jargon file’’ on the 
Internet research network. 

“‘We wanted it to entertain people, but 
also be a serious work for lexicographers and 
scholars studying the hacker | 
culture,’’ one of the diction- 
ary’s editors, Eric Raymond, 
told IEEE Spectrum. ‘‘The 
culture I live in is being 
threatened by an oversimpli- 
fied image of hackers as 
criminals or vandals. I want 
to reclaim the word, and I 
want the public to see the 
positive side of hacking.’’ 

Some of the more colorful 
terms from The New Hack- 
er’s Dictionary are excerpt- 
ed here (with some minor 
editing). Even as the book is 
being published, the original 
file (in flat ASCII form) is 
available for downloading 
over Internet ftp from mc.]cs.mit.edu in file 
pub/jargon/jargon296.ascii. 


angry fruit salad: n. A bad interface de- 
sign that uses too many colors. 

baud barf: /bawd barf/ n. The garbage one 
sometimes gets on the monitor when en- 
countering spurious data, caused by an in- 
correct protocol setting, by line noise dis- 
rupting the connection, or by picking up a 
voice extension on the same line. 
beige toaster: x. A Macintosh PC. 

bit rot: n. The hypothetical disease of un- 
used programs or features that stop work- 
ing after enough time has passed, even if 
“nothing has changed.’’ The theory explains 
that bits decay as if radioactive. 
bletcherous: /blech-(e)-rus/ adj. Disgust- 
ing in design or function; esthetically unap- 
pealing. 











branch to Fishkill: [from the location of 
one of IBM Corp.’s facilities] ». Any unex- 
pected jump in a program that produces cat- 
astrophic or just plain weird results. 
bulletproof: adj. Descriptive of an al- 
gorithm or implementation considered ex- 
tremely robust and capable of correctly 
recovering from any imaginable exception 
condition. This is a rare and valued quality. 
chrome: 2. Showy features contributing lit- 
tle or nothing to the power of a system. 
crufty: /kruhf’tee/ adj. Poorly built, pos- 
sibly overly complex. 

demigod: m. Hacker with a national repu- 
tation and a major role in the development 
of a design, tool, or game known to over half 
of the hacker community. 

examining the entrails: 1. Rooting through 
a core dump or hex image to discover the 
bug that downed your program or system. 
face time: v. Time spent interacting with 
somebody face-to-face (as opposed to over 
an electronic link). Thus, ‘‘Oh, yeah, I spent 
some face time with him at the last Usenix.”’ 


Tony Leonardi 





glork: /glork/ interj. Term of mild surprise, 
tinged with outrage, uttered when, say, try- 
ing to save the results of two hours of edit- 
ing, only to find the system has crashed. 
guru: 7. An expert, implying not only the 
possession of wizardly skill but a history of 
being a knowledge resource for others. 
hamster: n. A particularly slick little piece 
of code that does one thing well; a small, 
self-contained hack. The image is of a ham- 
ster happily spinning its exercise wheel. 
hobbit: ”. The High Order Bit of a byte. 
LER: /el-ee-ar/ n. A light-emitting resistor 
(that is, one in the process of burning up). 
lots of MIPS but no I/O: x. Attributes of 
a technically brilliant person unable to.com- 
municate with others effectively. Technical- 
ly, the phrase describes a powerful machine 
bottlenecked on I/O. 








(Continued on p. 88) 
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Generate contours, surfaces, and cross- 
sections from random X, Y, Z points. 


allow easy access to frequently used 
features. 


ice C 


2 Pern 


NEW push-button “mouse-menus” 


Presentation graphics and analysis for scientific users. 


Your technical data requires more muscle 
and sophistication than basic business 
graphics and plotting packages can 
provide. It’s simply a matter of using the 
right tool for the job. In addition to 
publication-quality graphics, you need 
powerful analysis tools and capabilities 
such as Graftool’s @ Intelligent Data 
Cursor™ to read out data points on curves 
& surfaces # Linear & non-linear curve- 
fitting # Unlimited zoom & rotation 

@ Multiple axes in linear, log, or proba- 
bility scales # Advanced data handling, 
allowing over 268,000,000 data points 

® Powerful scientific spreadsheet which 
can directly read your Lotus or ASCII files 


* s on : 
6,1 ‘ mu 
66 deliver - «ion from PC Magazine, Marcher 13,1990 ezncom 
cee ; ion ine 








989 : 
991, Copyright OTT stions Co. 


d PC Magazin , 






Easily create complex curves & 
surfaces with the graphical Formula- 
Solver" 














Choose from 26 graph types for 
business, technical, & scientific data. 


Launch of the Space Shuttle Discovery 


Actual Trajectory 





Altitude:vs 
Longitude 

























Automate customized graph creation 
with pre-recorded macro & batch files. 






Integrate 2-D and 3-D data ona single 
graph to add meaning and impact. 


= Unrestricted placement of graphs & text 
@ Direct compatibility with Microsoft Word 
& WordPerfect. 

With Graftool, all this power and 
flexibility purr quietly under the hood, 
while pop-up menus and push-buttons 
bring an ease of use previously unheard 
of in scientific software. Just “point & 
process” with increased productivity and 





greater understanding. a Oma . 

GRAFTOOL — the right tool for your 3-D VISIONS 
technical solutions. = ne 
GRAFTOOL $495. Call Toll Free for Details 


1-800-729-4723 


2780 Skypark Drive, Torrance, CA 90505 


@ Interactive demo available 
@ Academic discounts. 
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Covering the Spectrum 


Graphics, La Signal MS 


“ver: Graphical Models 


-and Image Processing 
- Editorsin-Chief 
Norman Badler 


University of Pennsylvania, Philadelphia 
Rama Chellappa 
University of Southern California, Los Angeles 
_ CVGIP: Graphical Models and Image Processing focuses on the 
synthesis methods and computational models underlying computer-generated 


of -processed imagery. The journal features original research papers, expository 


and review papers, and papers that embody novel concepts in applications and 
techniques. 


Volume 54 (1992), 6 issues ISSN 1049-9652 
In the U.S.A. and Canada: $210.00 All other countries: $249.00 


CVGIP: Image Understanding 


Editor-in-Chief 


Linda G. Shapiro 
University of Washington, Seattle 


The central focus of this journal is the computer analysis of pictorial 


information. CVGIP: Image Understanding publishes papers covering all 


aspects of image analysis from the low-level, iconic processes of early vision to 
the high-level, symbolic processes of recognition and interpretation. A wide 
range of topics in the image understanding area is covered, including papers 
offering insights that differ from predominant views. 


Volumes 55-56 (1992), 6 issues ISSN 1049-9660 
In the U.S.A. and Canada: $276.00 All other countries: $317.00 


Combined rate available to institutional subscribers of both CVGIP: Graphical Models 
and Image Processing and CVGIP: Image Understanding: 
In the U.S.A. and Canada: $462.00 All other countries: $539.00 


Digital Signal Processing: 
A Review Journal 


Editors 
John Hershey 


Corporate Research and Development Center 
General Electric Company, Schenectady, New York 


Rao Yarlagadda 
Oklahoma State University, Stillwater 

Digital Signal Processing: A Review Journal illuminates and 
explores the path of creativity in the field of signal processing. The content is 
diverse, covering new technologies, new significant programs, and break- 
throughs in the field. A central theme is chosen for each issue fo cover 
important topics in breadth. 

This review journal publishes advice from the experts—unique articles 
describing how they personally crossed a bridge, devised a trick, or reached an 
important conclusion in signal processing. Each article is critically peer-reviewed 
by a member of the distinguished editorial board, ensuring top quality research 
and information. 


Volume 2 (1992), 4 issues ISSN 1051-2004 
In the U.S.A. and Canada: $110.00 All other countries: $128.00 


Sample copies and privileged personal rates are available upon request. 
For more information, please write or call: 


ACADEMIC PRESS, INC., Journal Promotion Department 
1250 Sixth Avenue, San Diego, CA 92101, U.S.A. 


All prices are in U.S. dollars and are subject to change without notice. 
Canadian customers: Please add 7% Goods and Services Tax to your order. 
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Spectrum EE Job Satisfaction 
Poll Report Available 


SPECI TRUM 


reader survey: 
how electrical 
engineerssee | 
themselves 


A report on 

the job satisfaction 
and self-perceptions 
of electrical 
engineers 





HOW ELECTRICAL 
ENGINEERS SEE 
THEMSELVES 


Publication No. THO254-3 
IEEE Members $7.50 List $20.00 

Electrical engineers, while generally 
satisfied with their job and their profes- 
sion, may be growing less optimistic 
about both. 

IEEE Spectrum conducted a poll on job 
satisfaction last year and received 
responses from nearly 800 members. The 
results of the poll, which features a sec- 
tion that explores the image engineers 
have of themselves, can be found in the 
just-published, 48-page report entitled 
How Electrical Engineers See Themselves. 
Surprisingly, although most respondents 
were happy with their profession, fewer 
today would recommend that a family 
member or friend pursue electrical engi- 
neering than would have done so five 
years ago. 

The report addresses which job func- 
tions, among the many for which an 
engineer is responsible, detract from job 
satisfaction and which contribute to it. In 
addition, the answers are catalogued for 
a section of the survey that asked how 
far respondents expected electrotechnol- 
ogy to progress by the year 2000. 
Included are some of the illuminating 
written comments that accompanied 
many of the survey responses. 

For information on how to order How 
Electrical Engineers See Themselves, use the 
Reader Service Card. 





Circle No. 18 


As you would expect, the perfect 
i ainas calculator can do polar plots. 


The HP 48SX will revolu- 
tionize the way you work. 


No wonder the revolutionary 
HP 48SxX is on so many wish 
lists this year. It’s the only 
scientific calculator that has 
over 2100 built-in functions 
and custom capabilities. 


You can type an equation just 
like it appears in a textbook. 

Graph an equation and deter- 
mine its characteristics while 


viewing it. Or, with automatic 
unit management, enter data in 
any given unit and get the 
answer in the unit you want. And 
all with the option of accessing 
PCs via a built-in serial I/O. 


And when you buy an HP 48SX 
this holiday season, you'll also 
be helping America’s kids excel! 
Your purchase of an HP 48SX 
will help equip selected high 
schools with a $5,000 set of cal- 
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culators and other key teaching 
materials. 


So put an HP 48SX on your 
shopping list now, and see your 
nearest HP retailer today. 


HP calculators. The best for 
your success. 


©) packano 


©1991 Hewlett-Packard Company PG12104A 
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As an Industrial Fellow 

at ASU, Mike Wall earned 
his master’s degree 

while working for a major 
corporation. It’s a unique 
opportunity, continuinga 
tradition of engineering 
excellence that began here 
hundreds of years ago. 





Hopi Pattern Mathematics, 6th century 


Program sponsors include 
Motorola (GEG, SPS), 
Honeywell (CFSG, IAC, 
and SSO), Intel, McDonnell 


U.S. West Small Business 
Services. They're helping 
engineers like Susan 

Ferreira invest in the future. 





Motorola GEG, 1989 


Hohokam Acid-Based Etching, 10th century 


Inthe next two years, 
Kim Greene will be able 
to complete an advanced 
degree and earn over 
$50,000 in salaries, awards 
and benefits. She'll also 
participate in 6ne of the 
-nation’s top leadership 
development programs for 
Free ae Pei : engineers. 
Intel, 1991 Sinaguan Metate Manufacturing, 13th century 


ot? 





Opportunities are available in computer science, 
or chemical, electrical, industrial or mechanical 
engineering. U.S. citizenship required. 


Call 602-965-2276 





or write for more information: Industrial Fellows Program 
1992 program applications are due by ARIZONA STATE UNIVERSITY 
November 25, 1991 (early bird) or : College of Engineering and Applied Sciences. 
January 6, 1992 (final). Tempe, Arizona 85287-7406 


(602) 965-2276 FAX (602) 965-2267 


Arizona State University vigorously pursues affirmative action and equal opportunity in its employment, activities, and programs. 
* e 


* 

















The IEEE Comprehensive HealthCare Plan 
helps provide protection against the high 
costs of medical care if you or a member of 
° your family suffer an accident or illness. 


Complete the following information and return this card 
today for a FREE brochure about this plan. 


Please print or type. 


OMr. O Mrs. O Ms. OU Miss 
Name 
Address 
City 
Day Telephone (____ ) 
Date of Birth oe 


IEEE Member Number 








State Zip 

















32890-11/91 





Ouch! Medical bills can get you where it Let the Comprehensive HealthCare Plan 


hurts—your wallet. But comprehensive health help pay the bills when you're injured or sick — 

care coverage can help ease the pain of those so you don’t have to reach so far into your own 

unexpected medical costs. pocket. | 
If you’re an IEEE member who does not Send the attached postage-paid reply card { 

have basic major medical insurance where you today for more information! (Or call the IEEE Insur- ] 

work, are required to pay a large portion of the ance Administrator toll-free at 1 800 424-9883, | 


cost of your employer-provided plan, or are self; in Washington, DC. call (202) 457-6820). 
employed, you may want to consider the IEEE 
Comprehensive HealthCare Plan. It provides | 


: ‘ Group Insurance for IEEE Members 
protection you, and your family, can depend on. Designed by Engineers. For Engineers. 


The plan offers an unlimited maximum 
benefit, a choice of 3 calendar year deductibles 
and optional hospital room and board benefits. 
And, you can apply for coverage for yourself, 
your spouse and children — all at affordable 
group rates. Plus, unlike an employer-provided 2 
plan, this coverage will stay with you even if IEEE 
you change jobs. 
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Honeywell (CFSG, IAC, Administrator fA 
and SSO), Intel, McDonnell Group Insurance Program for IEEE Members TEER 
_ -Douglas Helicopter and 1255 23rd Street, N.W. « Suite 300 ee 
. U.S. West Small Business Washington, D.C. 20077-6916 
Services. They're helping 
engineers like Susan 
Ferreira invest in the future. 
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Inthe next two years, 
Kim Greene will be able 
to complete an advanced 
degree and earn over 


$50,000 in salaries, awards 

and benefits. She'll also 
participate in éne of the 

-nation’s top leadership ) 
development programs for | 
engineers. 





Opportunities are available in computer science, 


or chemical, electrical, industrial or mechanical 
engineering. U.S. citizenship required. 





or write for more information: Industrial F ellows P rogram 


1992 program applicationsaredueby - ARIZONA STATE UNIVERSITY 
November 25, 1991 (early bird) or : : College of Engineering and Applied Sciences. 
January 6, 1992 (final). es Tempe, Arizona 85287-7406 


(602) 965-2276 FAX (602) 965-2267 


Arizona State University vigorously pursues. affirmative action and equal opportunity in its employment, activities, and programs. — 
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Ouch! Medical bills can get you where it 
hurts—your wallet. But comprehensive health 
care coverage can help ease the pain of those 
unexpected medical costs. 


If you’re an IEEE member who does not 
have basic major medical insurance where you 
work, are required to pay a large portion of the 
cost of your employer-provided plan, or are self- 
employed, you may want to consider the IEEE 
Comprehensive HealthCare Plan. It provides 
protection you, and your family, can depend on. 


The plan offers an unlimited maximum 
benefit, a choice of 3 calendar year deductibles 
and optional hospital room and board benefits. 
And, you can apply for coverage for yourself, 
your spouse and children — all at affordable 
group rates. Plus, unlike an employer-provided 
plan, this coverage will stay with you even if 
you change jobs. 






Let the Comprehensive HealthCare Plan 
help pay the bills when you're injured or sick — 
so you don’t have to reach so far into your own 
pocket. 


Send the attached postage-paid reply card 
today for more information! (Or call the IEEE Insur- 
ance Administrator toll-free at 1 800 424-9883, 
in Washington, D.C. call (202) 457-6820). 


Group Insurance for IEEE Members 
Designed by Engineers. For Engineers. 


IEEE 
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Calendar 


(Continued from p. 8) 

22nd Annual Semiconductor Inter- 
faces Specialist Conference (ED); Dec. 
11-14; Disney Village Resort, Orlando, Fla.; 
Steve Lyon, Department of Electrical En- 
gineering, Princeton University, Princeton, 
N.J. 08544; 609-258-4635. 





Power Semiconductor Devices Work- 
shop (ED); Dec. 12-13; National Institute 
of Standards and Technology (NIST), 
Gaithersburg, Md.; David Blackburn, NIST, 
Building 225, Room B310, Gaithersburg, 
Md. 20899; 301-975-2053. 


International Conference on Emerg- 
ing Optoelectronic Technologies (ED); 
Dec. 16-20; Indian Institute of Science, Ban- 
galore, India; Krishna Shenai, KW-A1715, 
General Electric CRD, River Road, Sche- 
nectady, N.Y. 12301; 518-387-5911; fax, 518- 
387-5058. 


JANUARY 1992 


International Conference on Wafer 
Scale Integration (C, CHMT); Jan. 22- 
24; Fairmont Hotel, San Francisco; Peter W. 
Wyatt, MIT Lincoln Laboratory, Box 73, 











Lexington, Mass. 02173-0073; 617-981-7232 
or 617-862-9057. 


Power Engineering Society Winter 
Meeting (PE); Jan. 26-30; New York Hil- 
ton at Rockefeller Center, New York City; 
J.G. Derse, 704 Timberbrooke Dr., Bedmin- 
ster, N.J. 07921; 908-658-4042. 


Eighth Optical Fiber Sensors 
Conference—OFS 8 (LEO); Jan. 27-31; 
Monterey Sheraton Hotel, Monterey, Calif.; 
Glenda McBride, IEEE/LEOS; 445 Hoes 
Lane, Box 1331, Piscataway, N.J. 08855- 
1331; 908-562-3896. 


Annual Reliability and Maintainabil- 
ity Symposium (R); Jan. 28-30; Riviera 
Hotel, Las Vegas, Nev.; V.R. Monshaw, RCA 
Corp., Astro-Electronics, Box 800 MS 55, 
Princeton, N.J. 08540; 609-426-2182. 


LT 


International Workshop on Research 
Issues on Data Engineering (C); Feb. 
2-3; Sheraton Hotel, Tempe, Mission 
Palms, Ariz.; IEEE Computer Society, Con- 
ference Department, 1730 Massachusetts 
Ave., N.W., Washington, D.C. 20036-1903; 
202-371-1013; fax, 202-728-0884. 








Conference on Optical Fiber Commu- 
nication—OFC ’92 (COM, LEO); Feb. 3- 
7; San Jose Convention Center, San Jose, 
Calif.; Susan Evans, IEEE/LEOS, 445 Hoes 
Lane, Box 1331, Piscataway, N.J. 08855- 
1331; 908-562-3896. 


International Solid State Circuits 
Conference—ISSCC (Solid State Circuits 
Council et al.); Feb. 19-21; San Francisco 
Hilton Hotel, San Francisco; Diane Suiters, 
Courtesy Associates Inc., 655 15th St., 
NW., Suite 300, Washington, D.C. 20005; 
202-347-5900. 


Applied Power Electronics Conference 
and Exposition (PEL); Feb. 23-27; Wes- 
tin Hotel, Boston; Melissa Widerkehr, 
Courtesy Associates, 655 15th St., N.W., 
Suite 300, Washington, D.C. 20005; 202- 
639-4990; fax, 202-347-6109. 


First International Fuzzy Systems 
Conference (COM, IE, NN); March 8-12; 
Town and Country Hotel, San Diego, Calif.; 
Nomi Feldman, Meeting Management, 5665 
Oberlin Dr., Suite 110, San Diego, Calif. 
92121; 619-453-6222. 

(Continued on p. 18M) 





THE ELECTRICAL ADVISOR “ 


GET ADVICE ON YOUR 





NATIONAL ELECTRICAL CODE* 


QUESTIONS FAST! 


Electrical Code Help On Your PC 





Version 2.0 covers 250 of most commonly 
applied areas of chapters 1 through 4 and 
Articles 500 through 504 of the 1990 code. 
Contains100 illustrations, examples & tables. 


Simplifies finding code information. Print 
capability to document code searches. 


Lists 70 major changes in 1990 code. 
Excellent learning/teaching aid. 


Hypertext lets you jump quickly among cross- 
referenced areas. On-line help provided. 
Easy-to-use menu structure. 


For IBM PC or compatible. 31/2" or 5 1/4" disk. 


ORDERS/INFORMATION 


1-800-822-8011 


s a 
oftware P.O. Box 20352 
Columbus, OH 43220 





Inc. 
“NATIONAL ELECTRICAL CODE IS A TRADEMARK OF THE NFPA 


For Only $159.95! 





General |Protection|Conductors| Circuits Equipment Raceways Design urces | 


Sources 








-- Lighting fixtures 

-- Surge arresters and capacitors 

-- Switchboards and panelboards 

-- Appliances 

-- Heating equipment 

-- Motors 

-- Ait conditioning/refrigeration equipment 





Ventilation 
-- Overcurrent protection 
-- Insulating fluids 
-- Dry-type transformers installation 
-- Oil-insulated transformers indoors 


-- Generators 
-- Batteries 

















F1 = Help ENTER ESC or F10 = Quit 





Typical Electrical Advisor Menu Screen 
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There’s a new standard 
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for functionality, ease-of-use and price. 


We set some tough goals for ourselves in 
designing the T1-68. It had to have the 
powerful functions that technical profes- 
sionals need. It had to be easy to use. And it 
had to provide all of this at a substantially 
lower price than the competition. 

We met all of our goals and then some. 
The TL68 has 254 useful functions. It solves 
up to five simultaneous equations with real 
or complex coefficients. A prompting system 
guides you through all entries and results. 
You can handle the complex numbers exactly 
the way you want, without entering a special 
mode. The T1-68 evaluates 40 complex number 
functions and lets you choose polar or 


©1989 T1 
1H00033D 


The T1L68. 


rectangular forms for entries and results. 

It also lets you easily check your equations 
with a 12-character alphanumeric display 
that can scroll through up to 80 characters 
for long equations. And, the last equation 
replay feature lets you edit or check the last 
computation without having to go back and 
reenter it. 

In addition, when you need to solve 
quadratic, cubic or quartic equations, the 
TL68’s polynomial root finder will calculate 
the real and complex roots — automatically. 

Working with number bases and conver- 
sions are also no problem. Perform arithmetic 
functions in decimal, hexadecimal, octal or 
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binary. And it does Boolean logic operations, too. 
The T1-68 provides up to 440 program 
steps for as many as 12 user-generated formulas. 
It even stores up to 36 values in memories with 
user-defined alphanumeric names. 
The T1-68 has what you’ve been looking 
for — the right functionality at the right 
price. See and try it at a nearby retailer, or 
call 1-806-747-1882 for additional informa- 


tion and to request free product literature. 


TEXAS 4% 
INSTRUMENTS 














Professional Perspective 


What You Can Do for 
National Engineers Week 


How can individual IEEE members 
contribute to National Engineers Week 
(NEW)? You can participate in at least 
one of many possible activities. 

Some NEW activities are directed to- 
ward precollege students and include 
advising students on Career Days, lead- 
ing field trips for students and teachers 
to local industries, conducting seminars 
for teachers on technology and engi- 
neering topics, and presenting awards 
to outstanding science and math stu- 
dents and to teachers for excellence in 
science and math instruction. The 
NEW Discover “E” program encour- 
ages engineers to give talks at their local 
schools about the role of science and en- 
gineering in the modern world. 

A second group of activities focuses 
on public officials and business leaders 


and includes such projects as organizing 
meetings with local legislators and in- 
dustry leaders to discuss topics of con- 
cern to the engineering community. A 
third group of activities centers on pub- 
licizing NEW through newspaper arti- 
cles or supplements. 

This year’s National Engineers Week 
theme is “Engineers Turning Ideas 
Into Reality.’ IEEE-USA’s NEW Com- 
mittee is depending on local Section 
and Chapter members to join in the an- 
nual celebration of an event dedicated 
to the engineering profession. NEW 
Planning Kits are being sent to all IEEE 
Sections, Societies, and Student 
Branches. For more information about 
NEW 1992, contact the IEEE-USA Of- 
fice in Washington, D.C. # 





PACE Workshop Features Employment and Education 


Employment and education issues dom- 
inated the presentations and discus- 
sions at the 16th Annual Professional 
Activities Committees for Engineers 
(PACE) Workshop held over Labor Day 
weekend, August 30 to September 2, in 
Philadelphia, Pennsylvania. More than 
200 Workshop participants looked at 
long-term employment trends, especi- 
ally in terms of the current recession 
and decrease in defense expenditures, 
and the related issues of increasing U.S. 
competitiveness and improving 


precollege math and science education. 

IEEE-USA’s Employment Assistance 
Committee described several actions 
taken to ease the threat or reality of 
unemployment for IEEE’s U.S. mem- 
bers. IEEE employment assistance sem- 
inars and job fairs, conducted by The 
Lendman Group, have been held in 14 
cities since the fall of 1990. 

A complete report on the Workshop 
will be available shortly from the IEEE- 
USA Office in Washington, D.C. # 





Job Fairs Update 


IEEE Job Fairs and Job Search Seminars 
will be held at these locations during No- 
vember and December 1991. 


DATE LOCATION EVENT 
November 2 Boston Section Job Search 
Seminar 
November 2 Nat’l. Capital Area Job Search 
Council Seminar 
November 4-5 New York Section ob Fair 
November 4-5 Nat'l. Capital Area {ee Fair 
Council 
November 5 Boston Section ob Fair 
November 6 Boston Section ob Fair 
November 16 —_ Bay Area Council Job Search 
Seminar 
November 18-19 Bay Area Council job Fair 


December 9-10 North Jersey Section Job Fair 
December 9-10 Chicago Section ob Fair 
December 9-10 Houston Section ob Fair 

Job Fairs are open to all engineers. To 
locate the Fair nearest you, contact the 
IEEE Career Fairs Coordinator at (800) 
562-2820; in Virginia, call (800) 
533-1827. 
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Updated Supercomputing 
Glossary Published 


IEEE United States Activities recently 
published the 2nd edition of Supercom- 
puting: An Informal Glossary of Terms, 
a work developed by a subcommittee 
of IEEE-USA’s Committee on Com- 
munications and Information Policy. 
Specifically limited to supercomputing, 
this brief lexicon is intended to help 
both novices and experts communicate 
better. 

The 24-page, new edition of the Glos- 
sary may be purchased through the 
IEEE Service Center, 445 Hoes Lane, 
P.O. Box 1331, Piscataway, New Jersey 
08855-1331; telephone (800) 678-IEEE 
or (908) 981-1393. Ask for IEEE Catalog 
No. UH0182-6; prices are $7.50 for 
members and $9.95 for non- 
members. # 





IEEE-USA Supports 
Federal Efforts to Create a 
National Energy Policy 


IEEE’s United States Activities Board 
Chairman Michael J. Whitelaw recently 
wrote to Members of the U.S. Senate to 
express support for advanced nuclear 
technology development and for the 
nuclear licensing reform provisions of 
S. 1220, the National Energy Security 
Act of 1991. The letter stated that “IEEE 
United States Activities believes nuclear 
power can and must play a critical role 
in assuring an adequate supply of reli- 
able, low-cost, and environmentally ac- 
ceptable electricity for the future.” 

IEEE-USA and its Energy Policy 
Committee (EPC) have made a number 
of efforts to assist Congress and the Ex- 
ecutive Office during their delibera- 
tions on the National Energy Strategy. 
EPC has also testified in support of en- 
ergy efficiency, photovoltaics and _re- 
newable energy, fusion, and energy 
storage systems technology. 

Previously in Professional Perspective, 
Charles N. Claar, EPC Chairman, and 
IEEE-USA Administrator of Profes- 
sional Programs Chris J. Brantley 
began a two-part report describing ef- 
forts by the Bush Administration to ad- 
vance a National Energy Strategy (NES) 
and outlining IEEE-USA’s positions on 
related energy issues. To obtain the 
complete report, copies of positions, or 
information on current energy legisla- 
tion, contact the IEEE-USA Office in 
Washington, D.C. # 







From the Editor 


Welcome to Professional Pers ective in i 
it - 
ery new home. IEEE’s United States Arie 
ites Board has paid for this advertising space 
in Spectrum, in order to keep bringing news of 
professional activities to U.S. members. We'll 
2P oes : wera" aaain in 1991, returning 
ser ip Tite nited States Activities in. 
. “OF now, space limitations prevent ica- 
tion of fuil-len articles, Tesead ye 
presenting brief summaries, but you may re- 
quest copies of reports and information on 
many professional programs for U.S mem- 
at from IEEE-USA’s ashington, D.C. Of- 
vai Please don’t hesitate to call (202) 
'5-0017; fax (202) 785-0835; or write to 1828 
L Street, N.W., Washington, D.C. 20036-5104. 
We are especially pleased to report the work 
of the Pensions Committee, the nergy Com- 
ce and PACE (Professional Activities 
‘omunittees for Engineers). Look for our first 
1992 issue, which will feature TEEE-USA’s 
1991 Annual Report, in The Institute. 

'y comments? Questions? CG. ints? 
Suggestions? Write = me in care of the IEEE 
USA Office in Washington, D.C. : 

—Dan Rosich 
Editor in Chief 
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IEEE-USA Promotes Legislation to Improve Pension Portability: 
Congressional Action Depends on You 


IEEE-USA’s Pensions Committee is co- 
ordinating a major effort to promote 
the enactment of Federal legislation to 
expand pension coverage, improve the 
portability of pension benefits when 
workers change jobs, and increase indi- 
vidual savings for retirement. 

This effort is an outgrowth of [EEE- 
USA’s longstanding concerns about the 
nation’s voluntary private pension sys- 
tem. Its deficiencies reduce its effective- 
ness as a reliable source of retirement 
income for millions of American work- 
ers. Less than half of these workers are 
covered by employer-sponsored pen- 
sion plans. Moreover, substantial num- 
bers of covered workers—including 
many engineers and scientists—incur 
substantial losses in benefits, if they 
change jobs prior to retirement. 


IEEE-USA Recommends These 
Measures 
IEEE-USA supports legislation to ex- 
pand pension coverage and increase 
savings for retirement by requiring em- 
ployers that do not offer pension plans 
to set up voluntary salary-reduction sav- 
ings arrangements for their employees. 
IEEE-USA also recommends that 
Congress help to preserve the value of 
earned pension benefits when workers 
change jobs by: 
@ reducing vesting requirements for 
full time employees; 
® permitting vested employees to trans- 
fer earned benefits to Individual Retire- 
ment Accounts when they change jobs; 
and 
@ increasing penalty taxes on consump- 
tion of pre-retirement lump-sum distri- 
butions from pensions and other retire- 
ment savings plans. 


Pension Coverage and Portability 
Improvement Act Introduced 
Earlier this year, Congressman Sam 
Gibbons (D-Florida), the second rank- 
ing Democrat on the House Ways and 
Means Committee, introduced H.R. 
2390, the Pension Coverage and Porta- 
bility Improvement Act. This legislation 
is based on IEEE-USA’s retirement in- 
come policy recommendations. 
TEEE-USA is currently mobilizing 
support for this important legislation in 
the House of Representatives and the 
Senate, among major national engi- 
neering, scientific and technical organi- 











zations, and among employers of engi- 
neers and scientists. 

One key element of IEEE-USA’s lob- 
bying efforts is the presentation of testi- 
mony before key Congressional com- 
mittees. So far this year, Pensions 
Committee members have testified be- 
fore the House Select Committee on 
Aging, the House Ways and Means 
Committee, and the Senate Finance 
Committee. 


Congressional Outlook 

IEEE-USA’s legislative initiative comes 
at a time of growing public concern 
about declining personal savings and 
the need to ensure an adequate income 
in retirement for increasingly mobile 
workers. These concerns are reflected 
in several legislative proposals designed 
to improve access to pension coverage. 


How You Can Help 
IEEE-USA is pleased to report that all 
major pension expansion and simplifi- 
cation proposals include provisions de- 
signed to expand pension coverage. 
The Gibbons bill, however, is the only 
bill that would help to preserve the 
value of earned pension benefits when 
workers change jobs. It is the only bill 
that promotes improved portability. 
The most effective way to make this 
point to the U.S. Senators and Repre- 
sentatives who will be voting on this crit- 
ically important legislation is to tell 
them so. You can help by taking a few 
minutes to urge your own Senators and 
Representatives to support the Pension 
Coverage and Portability Improvement 
Act (H.R. 2390) when Congress takes up 
pension reform legislation later this 
year or early next year. (See box.) 
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More Information Available 
IEEE-USA’s Pensions Committee is re- 
sponsible for tracking developments in 
the public and private sectors, making 
policy recommendations to IEEE’s 
United States Activities Board, and edu- 
cating [TEEE’s U.S. members on pen- 
sions and other retirement income is- 
sues. If you would like additional 
information, contact the Pensions Com- 
mittee, in care of the IEEE-USA Office 
in Washington, D.C. # 


Suggested Letter of Support 

“Dear Representative (or Senator): I am 
writing to you as a constituent and 
engineer to urge you to support H.R. 
2390, the Pension Coverage and Portabil- 
ity Improvement Act, as introduced by 
Congressman Sam Gibbons (D-Florida). 

“Prompt enactment of these provisions 
is needed to strengthen the nation’s vol- 
untary private pension system and en- 
sure a financially secure retirement for 
America’s increasingly mobile work force. 

“Thank you for your support.” 

Sign your letters, and mail them to the 
U.S. House of Representatives, Washing- 
ton, D.C. 20515, and the U.S. Senate, 
Washington, D.C. 20510. # 





1. sain 

Congressman Sam Gibbons (I.) and IEEE- 
USA Pensions Committee Chairman 
George F. McClure. 

IEEE-USA lobbyist James C. Corman (1.), 
former IEEE President John J. Guarrera 
(c.), and Congressman Charles B. Rangel 
(D-NY). 

3. 

Congressman Rod Chandler (R-WA) que- 
ries witnesses at Ways and Means Subcom- 
mittee hearings on pension legislation 


4. 

IEEE-USA Pensions Committee member 
Mona K. Draper testifies in support of pen- 
sion legislation at Senate Finance Commit- 
tee hearings in Washington. 
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With IEEE Disability Insurance 
You Always Land On These. 


Accident and illness can happen to anyone. To find out more about this benefit, call 
But if you’re covered by the Association’s Disability 1-800-424-9883 (in Washington, D.C. call 
Insurance, you always land on your feet financially. 457-6820). 
The plan ensures that you'll receive a good portion 


of your income, should you become disabled. [EEE INSURANCE 


Our group purchasing power helped us to 


negotiate top-quality insurance, at a quite reason- Designed by Engineers. 


able cost. In addition, we designed this coverage ‘ 
specifically for your needs. For Engineers. 
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Calendar 


(Continued from p. 18H) 

Southcon ’92 (Region 3); March 10-12; 
Orange Country Convention/Civic Center, 
Orlando, Fla.; Electronic Conventions 
Management, 8110 Airport Blvd., Los An- 
geles, Calif. 90045; 213-215-3976 or 800- 
877-2668. 





Fourth International Conference on 
Microelectronic Test Structures (ED); 
March 17-19; Catamaran Resort Hotel, San 
Diego, Calif.; Michael W. Cresswell, Nation- 
al Institute of Standards and Technology, 
Building 225, Room B360, Gaithersburg, 
Md. 20899; 301-975-2072; fax, 301-975- 
2128. 


Multichip Module Conference (ED); 
March 17-March 20; Cocoanut Grove, Santa 
Cruz, Calif.; Simon Wong, Electrical En- 
gineering Department, CIS 202, Stanford 
University, Stanford, California 94305; 
415-725-3706. 


International Reliability Physics Sym- 
posium (ED); March 30-April 2; Town and 
Country Hotel, San Diego, Calif.; Harry 
Schafft, National Institute of Standards and 
Technology, Building 225, Room B360, 
Gaithersburg, Md. 20899; 301-975-2234; 
fax, 301-948-4081. 


Network Operations and Management 
Symposium (COM); April 6-9; Peabody 
Hotel, Memphis, Tenn.; Jill Pancio, Pacific 
Bell, Unit of Pacific Telesis Group, 7620 
Convoy Court, San Diego, Calif. 92111; 619- 
268-6135; fax, 619-292-1509. 


Southeastcon ’92 (Region 3 et al.); April 
12-15; Wynfrey Hotel, Birmingham, Ala.; 
Wayne Owen, South Central Bell, 600 N. 
19th St., Birmingham, Ala. 35203; 205-321- 
2299. 


Intermag ’92 (MAG); April 13-16; Adams 
Mark Hotel, St. Louis, Mo.; Courtesy As- 
sociates Inc., 655 15th St., N.W., Suite 300, 
Washington, D.C. 20005; 202-639-5088. 


Fourth International Conference on 
Indium Phosphide and Related Materi- 
als (ED); April 21-24; Newport Sheraton, 
Newport, R.I.; Susan Evans, IEEE/LEOS 
Executive Office, 445 Hoes Lane, Box 1331, 
Piscataway, N.J. 08855-1331; 908-562-3896; 
fax, 908-562-1571. 


Seventh Conference on Semi- 
Insulating III-V Materials (ED); April 
21-24; Krystal Hotel, Ixtapa, Mexico; Wil- 
liam Ford, Harris Corp., Harris Microwave 





Semiconductor, 1530 McCarthy Blvd., Mil- 
pitas, Calif. 95035; 408-433-2222; fax, 408- 
432-3268. 





Recent books 


(Continued from p. 12) 


Norton Utilities 5.0: an illustrated tutorial. 
Evans, Richard, Windcrest Books, Blue 
Ridge Summit, Pa., 1991, 343 pp., $26.95. 





Trends in Theoretical Physics, Vol. 2. Eds. 








Ellis, Paul J., and Tang, Y.C., Addison- 
Wesley, Redwood City, Calif., 1991, 416 pp., 
$48.50. 


Research and Development in Expert Systems: 
Vil. Eds. Addis, T:R., and Muir, R.M., 
Cambridge University Press, New York, 
1990, 317 pp., $44.50. 


Application Environment Specification (AES), 
revision B. Open Software Foundation, 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
1083 pp., $39. 

(Continued on p. 74H) 


















































~ with better results. 


aren't just a child’s dream anymore. 











remember when you had the power to 
create immediate aerospace simulations, 
vary conditions and specify outputs 
during interactive execution? 


4 MGA’s Advanced Continuous Simulation Language (ACSL) is the software 


that gives you the power to simulate complex, non-linear systems, faster, 


ACSL lets you be more productive, because it provides you with the facilities and 
functions that you'd otherwise have to write for yourself. Plus it lets you vary all 
conditions and specify outputs throughout the process. 


Find out more about ACSL by calling 1-508-369-5115 or FAXing 1-508-369-0013. 
You'll discover that immediate aerospace simulations 






























































Mitchell ana Gauthier 


The only real choice for simulations. 
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For High Temperature 
Superconductor Answers, 
Go to the Source. 





Are the new superconductors 
really practical for electronic 


devices? 


“YES, and they can give a significant perform- 

ance advantage to your systems. At SUPER- 

CONDUCTOR TECHNOLOGIES INC. (STI), the new 

high temperature superconductors (HTS) have 

developed rapidly, especially for microwave ap- 

plications. Our high quality superconducting thin 
films, which have losses 100 times lower than copper or gold, can be 
patterned into thin-film circuits with Qs as high as 30,000. In fact, STI 
now provides a range of products that give extraordinary performance 
advantages to a number of industries. 

“STI is now working with the microwave industry in an aggressive 
program to develop superior passive components with HTS. This 
includes resonators, filters, oscillators, delay lines and subsystems. In 
addition to HTS films, we provide custom HTS circuits, components 
and assemblies. And our HTS circuit fabrication department builds 
customers’ designs from mask making to packaging. 

“HTS theory is now HTS reality. Managers and systems engineers ina 
growing number of industries now have the opportunity to use the 
performance advantages of high temperature superconductors.” 


Examples (shown approximately 2X 

actual size) of custom HTS circuits include 
microstrip resonators, coplanar delay lines, 
lumped element inductors and microstrip filters. 


Jim Bybokas 
Vice President 
Superconductor Technologies 


STI has been awarded more than 
20 development contracts and has 
recently completed a major three- 
year program for DARPA to develop 
HTS materials and devices for 
microwave applications. 

At STI, we have successfully 
developed HTS materials with 
transition temperatures over 100°K. 
As we advance the state of super- 
conductor technology, we’re 
continually adding innovative new 
products to the marketplace. 

Make high performance HTS an 
integral part of your component and 
system development now by making 
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STI part of your development team. 
For more information, call Jim 
Bybokas, Vice President of Product 
Development at Superconductor 
Technologies Inc., at (805) 683-7646. 
Or write him at 460-F Ward Drive, 
Santa Barbara, CA 93111-2310... 
FAX (805) 683-8527. 

You'll be surprised at what has been 
accomplished with high temperature 
superconductors! 


SUPERCONDUCTOR 
TECHNOLOGIES 


Your complete HTS source. 

















| Closing the gap 
\ hen the Columbia Journalism Review recently 
ran an article on the topic of deconstruction, 
i the theme was less the topic itself than why 
| journalists have overlooked the 25-year-old 
academic issue. (Deconstruction, incidentally, 
is a complex concept having to do with the idea that classic 
distinctions between once-definitive terms are changing or 
becoming invalid. But not to worry, deconstruction is not the 
subject of this column.) The author, Mitchell Stephens, a 
professor of journalism at New York University, attributed 
the dearth of coverage of the concept to a general condescen- 
sion of the press toward those who study philosophy and ab- 
stract ideas. The reason could not be dullness of the topic, 
Stephens concluded, because it has engendered emotion and 
dissension among the academic community itself. 

Extending his thesis, the author called attention to 
a similar thread that runs through all of U.S. society. 
It is perhaps best characterized as a disposition 
among most movers and shakers to rate some- 
thing of little consequence unless it affects 
the gross national product. Stephens sug- 
{ gests the patronizing attitude may 
have its roots in the grand Ameri- 
can tradition of mocking intellec- 
tual pretensions, especially 
when those pretensions are 
| expressed in large, unfamiliar 
words. Also, journalists who re- 
fuse to deal with ideas and concepts 
may be laboring under information 
overload and get-to-the-point impa- 
tience, he says. 

I must point out that Stephens, by means of 
his example, deconstruction, was referring large- 
ly to abstract philosophical ideas as opposed to scien- 
tific theory. Nevertheless, the question must be asked: 
do we engineers permit a similar preoccupation with the 
practical to limit our vision? Do we succumb to a version of 
the journalists’ tunnel vision too often when we discount the 
qualifications of university professors in contributing to ‘‘real 
world’ solutions? 

There is a certain macho attitude that those of us who con- 
sider ourselves ‘‘industry types’’ sometimes assume— 
implying that a teacher cannot be expected to be sensitive 
to the practitioner’s challenges without considerable hands- 
on experience in designing, developing, or manufacturing 
products for a profit-making organization. 





























Spectral lines 
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Such a belief is a gross misapprehension. As former IEEE 
President Jerome J. Suran put it, ‘“The world is very large 
compared to one’s own background and past experience may 
have little relevance to the world of tomorrow.’’ He added, 
“If experience is truly to add value to a lesson, one must 
extract the universals and not the specifics.’’ Suran should 
know whereof he speaks; now teaching at the University of 
California, Davis, he was a career engineer-éxecutive at 
General Electric Co. 

We’ ve all seen people who try to solve problems with tech- 
niques they used successfully 10 years ago, techniques that 
often do not work again in a new setting. This is hardly to 
say that practical experience is not helpful to a teacher, but 
rather that academics can offer insight and a systems per- 
spective without having intimate knowledge of every com- 
ponent of a system. 

Some years ago Western Electric Co. celebrated an 
anniversary of its famous Hawthorne experiments, 
in which the psychological effects of altering em- 
ployees’ working environments on their out- 
put and efficiency were measured. 
Groups of industrial engineering prac- 
titioners and academics were 
brought together to discuss the 
Hawthorne experiments and 
their implications. An observ- 
er noted that the two groups, 
though addressing the same 
subject, were discoursing on two 
levels, one theoretical and the other 
practical. The convocation might just as 
well have been held in different cities; the 
interchange between the two levels was mini- 
mal. And that seemed a shame, because it appeared 
that each had many insights to offer the other. 
In our own fields, a similar gap has existed, more or 
less, since the origins of the profession. Some engineers 
still talk of scientists as if they were queer ducks, too far re- 
moved from making practical contributions to deserve much 
attention, and of academics as semi-obsolete and too en- 
grossed in theory. 

U.S. engineers might benefit by taking a cue from cultures 
where philosophical and theoretical thinking is taken more 
seriously. It could foster beneficial communication among en- 
gineers, scientists, and academics. 





Donald Christiansen 
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“Wouldn't test otherwise?’ “Meet industry standards?” “It'll comply... 




















...which I don't think is true of the meatloaf.” “Say, where’re you getting so much help, anyway?” 


The answer is in Dialog. 


Information—complete, precise, up- on compact disc. You probably wont __ Dialog Engineering Tools: Research and 
to-the minute. It’s your most powerful _ have to look anywhere else. See your industry news for computers, electronics, 
research tool. Find exactly what you company’s Information Specialist about — ©"°7& materials, and more. Plus patent, 
need to know fast in Dialog® the world’s —_ Dialog. Or call for a free kit on Dialog ademate seed au elumncempetiive 

; ata. Full text and/or abstracts from 
first and largest electronic library. We information for your industry. newspapers, newsletters, journals, pro- 
offer over 400 diverse, detailed data- ceedings, handbooks, encyclopedias. 
bases readily accessible online via 1-800-3-DIALOG Some sources updated as often as daily, 
computer and modem, many even Outside U.S,, 415-858-3785. Fax 415-858-7069. even continuously. 


DIALOG INFORMATION SERVICES, INC. 
A KNIGHT-RIDDER COMPANY 


©1991 Dialog Information Services, Inc., 3460 Hillview Avenue, Palo Alto, California 94304. All rights reserved. DIALOG is a servicemark of Dialog Information Services, Inc, Registered U.S, Patent and Trademark Office. 





20 Circle No. 9 





SPECTRUM 


GUIDE TO ENGINEERING 


SOFTWARE 


INCLUDING SCIENTIFIC APPLICATIONS 











| Megasampling for the 
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Introducing fast, high resolution A/D-DSP Coprocessor boards 
for VME and PC/AT - DVME-630 Series, PC-430 Series 


DATEL's new A/D-DSP coprocessor boards 
include a very high performance analog front 
end which is efficiently integrated with an ad- 
vanced floating point Digital Signal Processor. 
This perfect blend of fast A/D with DSP 
delivers continuous, non-stop A/D streaming 
plus concurrent DSP math blocks with no lost 
samples. Use them for fast FFT or filter graph- 
ics, signal compression onto disk or LAN, 
system simulation or communications testing. 
A half-megabyte, dual-ported RAM window 
enables simultaneous block transfers, disk I/O 
and screen refresh needed for engine testing, 
vibration and resonance studies and phased 
sensor arrays. 





e 12 or 14-bit A/D resolution with excellent 
input bandwidth and low noise 

e 4to 16S/8D analog input channels 

e A/D sample rates: 1-4 MHz (12 bits), 
500 KHz (14 bits) 
4-channel simultaneous sampling 
Simple, fast "no programming" command 
Executive and comprehensive DSP 
math library with FFT's, filters, etc. 

e 32 MHz 320C30 DSP, 512 Kb Dual Port RAM 


DATEL, Inc., 11 Cabot Boulevard, Mansfield, 
MA 02048 (508)339-3000 FAX (508)339-6356 


For FREE catalog call 800-233-2765 


INNOVATION and EXCELLENCE 
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Defining terms 

Logic synthesis for application-specific ICs 
Electromagnetic field simulation 

Data acquisition, analysis, and display 
Math calculation and visualization 
Embedded digital signal processing 
Computer-aided software engineering 

To probe further 

Editorial and advertisers’ index 
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His eyes glued to a workstation’s display, a 
microwave design engineer meticulously 
studies an animation of electric field propaga- 
tion in a microwave device. A few desks down 
the aisle, his colleague minimizes power con- 
sumption in her latest logic design of an 
application-specific IC, while a software en- 
gineer nearby edits an embedded-system code 
that was automatically generated from a block 
diagram just an hour earlier. 

The use of electrical and electronics en- 
gineering software tools with these capabilities 
and more is on the increase. Last year the 
worldwide market for electrical engineering 
software sold by vendors in the United States 
alone exceeded US $960 million. That total is 
expected to increase this year by 10 percent to 
nearly $1060 million, according to Gisela Wil- 
son, manager of computer-aided design, en- 
gineering, and manufacturing at International 
Data Corp., a market research firm in Framing- 
ham, Mass. Among the likely reasons for this 
growth is the increasing use of personal com- 
puters and workstations. 

Furthermore, a 1991 independent study con- 
ducted by Erdos & Morgan/MPG, an interna- 
tional market research firm in New York City, 
showed that more than 81 percent of JEEE 
Spectrum subscribers use computers at work, 
and close to 84 percent of these use PCs and 
microcomputers, with more than 50 percent of 
the computer users employing workstations. 
Even more striking is the extensive use of scien- 
tific and engineering software—by 89 percent 
of all software users among the more than 1200 
respondents covered in the study. 

This second annual report on engineering 
software focuses on significant updates in elec- 
trical and electronics software for PCs and 
workstations in six leading areas: logic simula- 
tion for application-specific integrated circuits 
(ASICs); electromagnetic design and simula- 
tion; data acquisition, analysis, display, and tech- 
nical reporting; math calculations and graphics 
for visualization; digital signal processors for 
embedded systems; and computer-aided soft- 
ware engineering (CASE). 

The report also includes a table of represen- 
tative packages and vendors in each area fea- 
tured. Spectrum compiled the tables with help 
from the six expert authors of the articles in- 
cluded here, as well as an advisory board ap- 
pointed for this report. In the tables, it is as- 
sumed, for brevity, that a package for an IBM 
Corp. personal computer will also work with 
IBM PC compatibles. Also, vendors listed often 
have other packages besides the one described. 

For readers interested in obtaining addition- 
al information about the packages, an editorial 
and advertisers’ index is appended. A ‘‘defin- 
ing terms’’ section [p. 25] does just that, and 
“‘To probe further’’ lists sources of more in- 
depth information [p. 60]. 5 





Gadi Kaplan Senior Technical Editor 
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ANSYS-PC/Magnetic 


Power, Price, and Performance in Electromagnetic Software 





ANSYS magnetics was used by Stone and 
Webster Engineering Corporation with 
MIT Plasma Fusion Center to analyze the 
conductors, iron mass, and field in a MHD 
channel. Displayed are the Lorentz forces 
in a conductor. 


Introducing ANSYS®-PC/Magnetic 
software: Now you can get many of 

the features and functionality of the 
ANSYS program, the leading finite 

element analysis (FEA) program, in 
an affordable, PC-based package. 


The ANSYS-PC/Magnetic program 
combines preprocessing, solution, 
and postprocessing capabilities all in 
one affordable package. Using the 
ANSYS-PC/Magnetic program you 
can perform 2-D and 3-D analyses 
for static, low-frequency AC and 
transient magnetic fields, as well as 
3-D current conduction analysis. 

The ANS YS-PC/Magnetic 
program lets you quickly create a 
mathematical model, run any 
number of analytical “what if” tests, 
and view the results. You can get 
the insight you need to develop 
better designs faster than ever... 
before prototypes are tested and 
long before any production begins. 

You can also take advantage of 
such powerful (and standard) ANSYS 
features as design optimization, 
parametric language, submodeling, 
and many others. 
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Magnetic field analysis for a cyclotron 
magnet design was performed by the 
National Superconducting Cyclotron 
Laboratory, Michigan State University, 
using ANSYS magnetics to determine flux 
density levels. 


As a result, you can quickly 
design, analyze, and optimize a 
broad range of electromagnetic 
devices, including electrical machines, 
permanent magnet devices, and 
solenoids, just to name a few. 

Swanson Analysis Systems, 
Inc. and its worldwide network of 
ANSYS Support Distributors 
(ASDs) provide the support you 
need, including ready access to 
complete documentation and hot- 
line assistance. You can also take 
advantage of a full array of courses 
offered by our ASDs. 

A growing number of com- 
panies are using ANSYS FEA for 
electromagnetic design and analysis. 
To join them, contact Swanson 
Analysis Systems, Inc. at: 


1-800-WE-R-FEA1 or 1-800-937-3321. 


Swanson Analysis ee Inc. 
Johnson Road, P.O. Box 65 
Houston, PA 15342-0065 

FAX: (412) 746-9494 





A printer head linear actuator device was 
modeled by IBM Corporation to evaluate 
normal end axial forces on a sliding | 
armature situated between two stators. 


ANSYS®-PC/MAGNETIC 

FEATURES: 

Preprocessor, Solver, and Postprocessor 

Menu System 

Solid Modeler 

Two-Dimensional and Three-Dimensional 
Analysis 

Design Optimization 

Parametric Language 

Macro File Capability 

Printer and Plotter Support 


FIELD SIMULATION 2-D: 
Static Analysis 

AC Analysis 

Transient Analysis 

Saturable Irons 

Current Sources 

Permanent Magnets 
External Field Excitation 
Skin Effects 


FIELD SIMULATION 3-D: 
Static Analysis 

AC Analysis 

Transient Analysis 

Saturable Irons 

Current Source Primitives 
Permanent Magnets 

External Field Excitation 
Electro-magnetostatic Coupling 


ANSYS is a registered mark of Swanson Analysis Systems, Inc. 
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Defining terms 


2-D simulator: software that solves for the elec- 
tromagnetic (EM) fields around a set of transmis- 
sion lines (a computer bus, for example) that have 
a uniform cross section in the direction of propa- 
gation. 

2.5-D simulator: software that solves for EM fields 
in structures composed of several layers of metal 
and dielectric, with vias between layers; the metalli- 
zation may have any outline, but the enclosure has 
a‘rectangular cross.section, for example, a micro- 
strip spiral inductor with an air bridge crossover. 
3-D simulator: software that solves for EM fields 
in structures containing conductors and dielectrics 
of any geometry in an enclosure of any shape, for 
example, a coax-to-waveguide transition. 
Combinational logic element: one in which the 
output values are a function solely of the input values. 
Computer-aided software (systems) engineer- 
Ing (CASE): the automation of software (systems) 
engineering principles and methodologies to the 
development of computer software (systems—where 
“systems” refers to both hardware and software). 
This typically involves diagramming tools, proto- 
typing, specification, design, and verification 
checking. 

Critical path: an electrical path that limits the max- 
imum clock speed. 

Embedded computer system: a computer system 
that is integral to a larger system whose primary pur- 
pose is not computational. 

Emulator: hardware that replaces a microproces- 


sor in a developmental system, allowing viewing and 
control of a developmental program as it runs. 
Finite-difference method: a means of solving field 
equations in differential form by approximating them 
with a rectangular mesh and then finding the values 
of the scalar potential field at the grid points. 
Finite-element method: a means of solving field 
equations in which the solution region is subdivid- 
ed into smaller regions (elements) and a trial func- 
tion is assumed across each element, so that a so- 
lution may be sought for the nodal values, which 
are the free parameters of the trial function. 
Finite-state machine: a component that controls 
a sequential process and contains the current state 
of the process in a small number of registers. 
Ground bounce: a shift in the ground reference 
potential of a digital IC when a fast transition in 
ground current causes a potential across the para- 
sitic inductance of the package. 

Moment method: the transformation of field equa- 
tions in integral form into a matrix algebraic equa- 
tion by discretizing the problem into small elemen- 
tary cells and approximating the surface current on 
each cell. 

Netlist: a circuit design description in terms of the 
structural elements and their interconnections. 
Object-oriented methods/techniques: analysis 
and design techniques that model the requirements 
and resulting physical structure of a system with ob- 
jects (which combine data and processes). 
Repository: a standard database for the storage 


of all software development information. 

Scan chain: a method by which the input of 
registers can be set—and observed—off chip or off 
board. 

Sequential logic element: one in which the out- 
put values are a function of both the inputs and the 
data stored within it. 

Simulator: for digital signal-processing code, a pro- 
gram that interprets that code on a host central 
processing unit. 

Software engineering: the systematic approach 
to the development, operation, maintenance, and 
retirement of software. 

Spectral-domain method: the Fourier transforma- 
tion in two dimensions of field equations in integral 
form, so as to reduce the solution space to a set 
of ordinary one-dimensional differential equations. 
Static analyzer: a software tool that aids in the 
evaluation of a computer program without execut- 
ing the program. 

Structured (software) design: a disciplined ap- 
proach to software design that adheres to a speci- 
fied set of rules based on such principles as top- 
down design. (In this, a system’s major components 
are decomposed into subcomponents, sub- 
subcomponents, and so on until the desired level 
of detail is achieved.) 

Virtual memory: a feature allowing the storage of 
programs and data outside the computer's main 
memory, thereby enabling the running of larger pro- 
grams than those using only the main memory. 
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\\ ith MathType you create 
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MathType is compatible with most Microsoft Windows and Macintosh word processing and desktop publishing applications. 
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FOCUS REPORT: ENGINEERING SOFTWARE 


Logic synthesis for ASICs 


sis tool vendors are developing the power | processing of equations that are unstruc- 
Vendors add Dp ower and and convenience of their offerings. Soon, | tured, or ‘‘random.’’ When a circuit is struc- 


convenience to tools that tools will synthesize sequential as well as | tured, well understood, and easily 


. combinational logic. They will make key de- | specified—an adder, multiplier, or random- 
transform a fi unct tonal sign decisions for the user, and they will per- | access memory, for example—designers 
spec and its timin 1g into form formal design verification. prefer module generators to logic synthesiz- 


‘ ; aa Logic synthesis software transforms a | ers. Module generators use a specification 
an application-specific IC specification of a function and its timing into | of a logic module (word width in bits, area, 
an application-specific integrated circuit | and delay limits) to select one of several 
Though only a few years | (ASIC) suchas a gate or standard cell array, | previously characterized choices. 

old as a commercial prod- | programmable logic device (PLD), or field- The basic techniques for logic synthesis 
uct, logic synthesis soft- | programmable gate array (FPGA). The term | were invented by researchers at IBM’s 
ware already competes in | ‘‘logic synthesis’ is usually reserved for the | Thomas J. Watson Research Center, AT&I’s 














quality of results with man- ; Bell Laboratories, the University of Califor- 
ual design—and, of course, Robert Damiano nia at Berkeley, and the University of Illinois. 
far excels human efforts in IBM Thomas J. Watson Research Center hs Synopsis Inc. introduced the first commer- 
speed. Meanwhile, synthe- Douglas S. Reeves North Carolina State University (Continued on p. 32) 





Representative software packages for logic synthesis for application-specific ICs (ASICs) 
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Company | Debut; US$ ELAS HDLs used capture? | technologies Comments 
HDL Synthesiz- | Cadence Sun 4, IBM | Verilog Optional ASICs, Has unified library for simulation, synthe- 
er and Op- Design Sys- RS/6000, CMOS, sis, timing analysis, fault simulation; is in- 
timizer tems Inc. DECstation, biCMOS tegrated with backend physical design and 


HP 700 layout tools; optimizes area and timing 


simultaneously 

Schematic | ASICs, Does architecture-specific optimization and 

generator CMOS, mapping; uses industry standard interfaces; 

available as | FPGAs—Xi- | retargets FPGAs into ASICs for volume 

option linx, Actel, | production; migrates PAL designs to FPGAs 
Quicklogic, | and other ASICs 
Plessey 


Logic-IlI Optimizes for area, delay, testability; syn- 
thesizes finite-state machines into netlists; 
synthesizes data-path circuit hierarchical- 
ly from descriptions of components; is in- 
tegrated with automatic test generation and 


standard cell layout system 
VHDL, M Optional 
(optional), 
KISS/PLA/ 
Boolean 
represen- 
tations 


Optimizes for area, timing, and power; is 
Design Compil- | Synopsys Sun, DEC, Verilog, CMOS, ECL, | Optimizes for delay, area, and power of com- 
er family, HDL | Inc. IBM RS/6000, | VHDL GaAs, binational logic, sequential circuits, and 
Compiler fami- HP/Apollo, biCMOS, finite-state machines; quickly explores ar- 
ly, Test Compil- Solbourne FPGA chitectural alternatives; automatically de- 
er version 2.0 signs for test and scan test generation 


parameterized into complete top-down ASIC 
Frenchip Teradyne. 6/91 | 75 000 Mixed Yes 
Inc. complete graphics 
package and VHDL 


6/91 | 15 000; 
35 000 


Exemplar Logic | Exemplar 6/91 2000- 
Synthesis Logic Inc. 40 000 
System 







































Palasm, 
Boolean 
1076, VHDL 


Sun Sparc- 
station, IBM 
PC 386/486 























Oasis 1.1 MCNC, Cen- 
ter for Micro- 


electronics 


Sun, 
VAX8600, 
DECstation, 
Convex-C1/2 






































Mentor 
Graphics 
Corp. 


Sun 3, 4; 
HP/Apollo 
400, 3000, 
4500, 3500, 
4000 


AutoLogic 
1.0/1.3 


CMOS gate 
array/stan- 
dard cell, 
FPGA, full 
custom IC 


and IC environments (Idea Station, GDT 
Designer); migrates technology automatical- 
ly; optimizes architecture-specific FPGA and 
synchronous and asynchronous states 














































Synthesizes behavior of combinational, 
structured, and state-machine logic; uses 
specialized techniques for structured logic; 
optimizes for speed/area; synthesizes 100K- 
plus gates and test logic 



































Xilinx BLOX Xilinx Inc. 11/91 | 2995 Sun Sparc- Graphical Xilinx Optimizes for delay; includes module gener- 
(PC), station, IBM | symbols CMOS, ator; synthesizes RAM, ROM 
4995 PC 386/486, FPGAs 
(Sparc- | Apollo, NEC 
station) 





FPGA = field-programmable gate array © HDL = hardware description language © PAL = programmable-array logic 
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window. 
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Change plots interactively 
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Observability, and more. 

= Robust Control: LQG-LTR, H--, Frequency 
Weighting, Singular Values 

= System Identification: Maximum Likelihood, 
Curve Fitting, Least Squares 
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Create and debug your own algorithms. 
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= Debug with the source-level debugger window 
= Single-step, set break-points, watch variables 


SyremBuild'"' for nonlinear 
IR TARDAG COYLE YALL LLL 
e Cor Fortran callable 
interface 
a Dynamic C/Fortan linking 
REN TOMARTT DATO 


O/ epee: 


3260 Jay Street 


If you want to push your control design to the limit systems rine. Santa Clara, California 95054 
giv ita cal atl be nd ae Us al i Tel: (408) 980-1500 ® Fax: (408) 980-0400 


©1991 Integrated Systems, Inc. All rights reserved. MATRIXs is a registered trademark and 
Xmath, MathScript, and SystemBuild are trademarks of Integrated Systems, Inc. X-Windows is 
Circle No. 205 a trademark of the Massachusetts Institute of Technology. 











From Conception 

to Realization— 

We Have Your Circuit Design 
In Mind 


Let MicroSim Corporation help you achieve your circuit engineering goals 
with our family of CAE packages— Genesis, Circuit Analysis, and Circuit Synthesis. 

















Schematics as a Schematics as an 
Windows 3.0 application OpenWindows application 


Integrated Schematic Capture, Circuit Simulation, and Analysis 

Our new Genesis package includes Schematics, a versatile schematic capture front-end to our popular Circuit Analysis programs, PSpice and 
Probe. Circuit definition is simple and flexible with Schematics’ graphical circuit and symbol editors. Netlists for PSpice are generated 
automatically from the schematic drawing. Iterative adjustment of PSpice analysis parameters and invocation of PSpice simulations is 
convenient and direct through Schematics’ pull-down menus and dialog boxes. Visual inspection of simulation results is just as 
straightforward since Probe is run directly from Schematics. 


New Schematic Capture Program 

Schematic drawings are easy to create and edit with Schematics. Features include general attribute handling, auto-incrementing of names and 
labels, auto-repeat with stepping, rubberbanding of wires and buses, and electrical rule-checking. Any mix of analog and digital components 
can be used. The Schematics library contains symbols for all parts contained in the PSpice model libraries— over 3,500 analog and 1,500 
digital components, An integrated symbol editor allows new symbols to be created and new part attributes to be defined while working on a 
schematic drawing. Whether you are running Schematics as a “native” Windows 3.0 application on the PC or as an OpenWindows application 
on the Sun-4 or SPARCstation, you can count on an easy-to-use system to capture, simulate, and analyze your circuit design. 


Expanded PSpice Analyses 
PSpice and its options form an integrated package for analog and mixed analog/digital circuit analyses. Standard simulations include DC 
sweep, AC sweep, noise, and transient analyses which may be performed under varying temperature conditions. 


Probe provides interactive viewing of PSpice simulation results with high-resolution graphics including these features: Performance Analysis (new!), 
multiple Y axes (new!), flexible plot control, simultaneous display of analog and digital waveforms, fast Fourier transforms, and more. 


In-depth examination and processing of PSpice simulation results is more powerful than ever with Probe’s new Performance Analysis feature. 
By applying any number of user-defined goal functions (such as pulse-width or overshoot) to multiple PSpice waveforms, a circuit’s behavior 
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Analog Behavioral Modeling allows for the flexible definition of component models or entire circuit functions by formula or look-up tables. 


Parts aids in the determination of model parameters from data sheet information for standard analog devices. 


Filter Synthesis Made Easy 
Active RC biquad and switched capacitor filters are a breeze to design and evaluate with Filter Designer in our Circuit Synthesis package. 
Low pass, high pass, band pass, and band reject filters are synthesized using classical approximations. 
Advanced features include Sensitivity Analysis (new!), Delay Equalization, and Non-Standard 
Functions for the synthesis of filters for which there are no fixed mathematical recipes. Using results 
from Filter Designer, your filter circuit design can be simulated and further analyzed with PSpice and 
Probe. 


For more information on MicroSim Corporation’s family of products, call toll free at (800) 245-3022 or 
FAX at (714) 455-0554. 
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New Schematic Capture Program - 

Schematic drawings are easy to create and edit with Schematics. Features include general attribute handling, auto-incrementing of names and 
labels, auto-repeat with stepping, rubberbanding of wires and buses, and electrical rule-checking. Any mix of analog and digital components 
can be used. The Schematics library contains symbols for all parts contained in the PSpice model libraries— over 3,500 analog and 1,500 
digital components. An integrated symbol editor allows new symbols to be created and new part attributes to be defined while working on a 
schematic drawing. Whether you are running Schematics as a “native” Windows 3.0 application on the PC or as an OpenWindows application 
on the Sun-4 or SPARCstation, you can count on an easy-to-use system to capture, simulate, and analyze your circuit design. 


PSpice and its options form an integrated package for analog and mixed analog/digital circuit analyses. Standard simulations include DC 
sweep, AC sweep, noise, and transient analyses which may be performed under varying temperature conditions. 
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Probe provides interactive viewing of PSpice simulation results with high-resolution graphics including these features: Performance Analysis (new!), 
multiple Y axes (new!), flexible plot control, simultaneous display of analog and digital waveforms, fast Fourier transforms, and more. 


In-depth examination and processing of PSpice simulation results is more powerful than ever with Probe’s new Performance Analysis feature. 
By applying any number of user-defined goal functions (such as pulse-width or overshoot) to multiple PSpice waveforms, a circuit’s behavior 
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Performance Analysis: rise Bode plot in Filter 
time and overshoot derived Designer 

from multiple waveforms 

with stepped resistance 


can be tracked as a function of changing conditions (like temperature or model parameter values). Now it’s easy to visualize trends in your 
circuit’s performance by plotting quantities like delay versus temperature or pulse-width versus component value. 


Digital Simulation supports mixed analog/digital circuit simulation including circuits with tightly coupled feedback between the analog and 
digital sections. 


Monte Carlo Analysis performs statistical, sensitivity, and worst case analyses by accounting for component tolerances. 
Analog Behavioral Modeling allows for the flexible definition of component models or entire circuit functions by formula or look-up tables. 


Parts aids in the determination of model parameters from data sheet information for standard analog devices. 


Active RC biquad and switched capacitor filters are a breeze to design and evaluate with Filter Designer in our Circuit Synthesis package. 
Low pass, high pass, band pass, and band reject filters are synthesized using classical approximations. 
Advanced features include Sensitivity Analysis (new!), Delay Equalization, and Non-Standard 
Functions for the synthesis of filters for which there are no fixed mathematical recipes. Using results 
from Filter Designer, your filter circuit design can be simulated and further analyzed with PSpice and 
Probe. 


For more information on MicroSim Corporation’s family of products, call toll free at (800) 245-3022 or 
FAX at (714) 455-0554. 
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Logic synthesis 


(Continued from p. 26) 

cial tool set in 1988, and has since become 
a leading vendor. There are now about a 
dozen companies offering tools for logic syn- 
thesis [see table, p. 26]. Sales of these tools 
now total about US $65 million. 

MAJOR STEPS. Whatever the type of system, 
the major steps in logic synthesis are gener- 
ally the same. If the input specification is for 
a finite-state machine, sequential optimiza- 
tion is used to collapse equivalent states and 
find a state encoding that minimizes the com- 
binational logic to be generated. After this 
comes a set of technology-independent 
transformations on the combinational logic, 
designed to reduce the area of the circuit by 
eliminating duplicate or unused logic. The 
next step, technology mapping, creates a 
netlist in the ASIC technology specified by 
the user (CMOS or bipolar, gate array or 
field-programmable gate array, and so on). 
The usual final step involves refinements like 
fan-out correction, power optimization, and 
late timing correction. 

Because most steps in logic synthesis are 
difficult, powerful heuristics are used. The 
results they generate are very good, but not 
necessarily the best possible. Even produc- 
ing these nonoptimal results can consume 
much processing time for large circuits. The 
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vendors of synthesis tools are competing to 
offer the tool that produces the highest- 
quality results on the largest possible size 
of circuit in the least computer time. 
OPEN STANDARDS. Increasingly, hardware 
description languages (HDLs) are being used 
to capture the function and structure of a cir- 
cuit and to simulate that circuit. The two 
major HDLs are Verilog and VHDL. Veri- 
log was developed by Gateway Design Au- 
tomation (now part of Cadence Design Sys- 
tems Inc.) and marketed as a proprietary 
product. Cadence announced recently that 
Verilog will be made an open standard. In 
relinquishing control of Verilog—the most 
widely used HDL commercially—Cadence 
hopes that more vendors will develop 
products around it. 

VHDL was developed in the mid-1980s as 
part of the U.S. Department of Defense 
(DOD) very high-speed integrated circuit 
(VHSIC) program. It has been adopted as 
IEEE Standard 1076. With strong support 
from the DOD and the advantages of stan- 
dardization behind it, interest in VHDL is 
growing rapidly and the number of tools 
based on it is growing, too. 

At present, logic synthesis is possible only 
for subsets of these languages. For exam- 
ple, both languages can express asyn- 
chronous sequential behavior, but almost all 
synthesis tools produce only synchronous 
sequential hardware. The user is allowed to 
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specify the exact structure of a circuit (which 
is not synthesized) and the behavior of a cir- 
cuit (which is synthesized). The behavior 
can be in terms of Boolean expressions, 
state transitions, and conventional flow-of- 
control statements (IF-THEN-ELSE or looping, 
say). 

FOUNDRY PACTS. Technology mapping is a 
key part of logic synthesis; here, the design 
is targeted for a particular technology library. 
Each tool vendor works out agreements with 
fabrication foundries to characterize its li- 
brary of cells. A major question for the cus- 
tomer, therefore, is whether the technolo- 
gy needed is supported by the synthesis 
tool. 

Early tools were developed largely for 
CMOS technology, although recently in- 
troduced tools can also handle bipolar 
technology—emitter-coupled logic (ECL), 
for example. The rules for bipolar synthe- 
sis are more complicated than those for 
CMOS. Bipolar tools must accommodate 
bigger libraries, higher fan-ins, wired logic, 
and multiple voltage levels, as well as power 
optimization problems. Moreover, bipolar 
tools are not as mature as CMOS tools. 

A rapidly expanding segment of the ASIC 
market belongs to PLDs and, in particular, 
FPGAs. The fast design turnaround time and 
low cost (in small volumes) of these devices 
make them ideal for many applications that 
used to rely on discrete components and 
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Publication Quality Graphics 
GAUSS generates 2-D and 3-D 
publication quality graphs dis- 
played in tiled or overlapping win- 
dows with multiple options for 
high-resolution video and hard- 
copy output, including color print- 
ers and plotters, and alternate file 
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An indispensible tool for handling technical data. 


Call 1-800-833-1511 or write for your 


Free Working Demo 
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one of the features of GAUSS-386i. 
With GAUSS 386i, you no longer 
need to keep track of the real and 
imaginary parts of a matrix. Com- 
plex numbers are handled auto- 
matically. This greatly reduces 
the programming required for 
applications that use complex 
numbers. 

If you work with numbers, the 
GAUSS programming language 
will make you more productive, 
giving you more answers to more 
questions, more quickly... 
guaranteed! 


Applications Modules 

The optional SimGauss module 
simulates nonlinear differential 
equations, state-space and dis- 
crete systems. It's powerful, flex- 
ible and supports state/parameter 
vectors for increased speed and 
ease. Modules are also available 
for numerical optimization, solv- 
ing simultaneous nonlinear equa- 
tions, generating basic descriptive 


formats (GEM™, PIC™, PostScript™ 
and HP-GL™) for integrating 
graphs into papers and articles. 
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GAUSS comes with a no-risk 
30-day money back guarantee. 

Call Aptech Systems, Inc. at: 
(206) 432-7855 or FAX (206) 432- 
7832 to order. 


Requires a 386 or 486 compatible machine 
with an Intel 387 or compatible math 
coprocessor. 

GAUSS is a trademark of Aptech Systems. 


Other trademarks are the property of their 
respective owners. 
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small-scale integration. As a result, several 
companies have jumped into the logic syn- 
thesis market for FPGAs and PLDs [Fig. 1]. 
Usually these new tools run on PCs and are 








1. A schematic of a 1300-gate application-specific integrated circuit (ASIC) is being built graphi- 
cally from large functional building blocks on Mentor Graphics’ Autologic synthesizer. For 
example, the stack pointer block in this display is a finite-state machine with 10 states and 
100 gates. After functional verification, the circuit will be mapped for implementation in Xilinx 
field-programmable gate array (FPGA) technology. 


inexpensive. All the same, few tools focus 
on the issues of interconnection routing and 
delay, which are important concerns in 
FPGAs. This area is ripe for development. 
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In minimizing circuit area, today’s synthe- 
sis tools can produce results as good as those 
of manual designers. Getting the best results 
from synthesis at this point, even so, re- 
quires careful, informed use by the design- 
er, since two different descriptions of the 
same function may yield, when synthesized, 
quite different results. 

A designer, or a computer-aided design 
support staff, may ‘‘tune’’ a synthesis tool 
for particular priorities. Again, this calls for 
some understanding of the operating prin- 
ciples. 

To optimize for speed, the user must 
specify arrival times of inputs and required 
times for outputs. Synthesis may select 
gates or may size buffers to achieve a given 
delay. In addition, critical paths may be 
shortened by duplicating logic; this results 
in less fan-out along the critical paths. Where 
possible, identical gates may be used at 
different power levels in order to improve 
timing. 

TESTABILITY. Rather few synthesis tools 
guarantee that ASICs will be 100 percent 
testable. But under pressure from equip- 
ment manufacturers striving for higher qual- 
ity, several synthesis tool vendors now offer 
elimination of redundant logic and creation 
of automatic scan chains—widely regarded 
as necessary for high fault coverage. Re- 
maining challenges to ensure testability in- 

(Continued on p. 62) 


Integrated Engineering Software Inc. 


The best project leaders look at all the options. 


IES will change the way you look at electromagnetics 


IES electromagnetic design and analysis programs 
are based on the Boundary Element Method (BEM). 


BEM has all the design capabilities of FEM 
without the need for a finite element mesh. 
You get smoother contour lines and more 
accurate, easier to read results. 


IES programs are fully integrated packages 
that can handle open region and non-linear 
problems. They include geometric modelers, 
static and quasi-static field solvers, menu- 
driven user interface, BATCH function and 
2D/3D IGES translators. 


The learning curve is extremely short. You'll 
be up and running in less time and be more 
productive with less effort than with your old 
software. 
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Damiano and Reeves—Logic synthesis for ASICs 





The above illustrates how much easier a typical 3D 
magnetic clutch problem is handled with BEM 
analysis. No FEM mesh is required. 


Call us for a FREE 
30 day evaluation! 


PHONE (204) 942-5636 
FAX (204) 944-8010 
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Choose BEM for the design and 

analysis of magnetic equipment and 

components which incorporate linear, 

non-linear and permanent magnet 

materials. 

Magneto 2D and Amperes 3D 

calculate 

® potential and magnetic field 
components 

© magnetic field distributions 

® forces 

© torques 

® inductances. 


Choose BEM for the design and 
analysis of electrical and electronic 
equipment and components 

Electro 2D and Coulomb 3D calculate 
© electric field components 
electric field distributions 

® voltages 

© inductances 

© self and mutual capacitances 

© particle trajectories 


© Coulomb also calculates electro- 
static forces and torques 
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Simulating EM fields 


As system frequencies rise, 
new and more powerful 
tools strive to keep pace by 
emulating more complex 
electromagnetic fields 


Several new software tools 
for simulating and analyzing 
electromagnetic (EM) 
fields have appeared on the 
market over the past 12 
months, and several older 
tools have reappeared in 
more powerful versions. 
These programs continue to help engineers 
visualize and manipulate EM fields and, 
thereby, to design products without the ex- 
tensive testing and redesign formerly need- 
ed to accommodate unforeseen EM effects. 
The products that can be treated are diverse, 
including integrated circuits, printed-circuit 
boards, electromechanical devices, and high- 
voltage components. 

Solving field problems remains highly 
computation-intensive, however. New en- 
gineering workstations have the speed and 
capacity to handle them better, but no 
revolutionary advances that greatly reduce 
computation time have appeared. 

While some vendors and users have 
speculated optimistically about 
analyzing complex circuits com- 
pletely with EM field solvers, a 
more realistic approach for the 
near term is to divide a problem 
into parts and apply EM soft- 
ware to the subproblems. Solv- 
ing a large problem as a unit may 
be possible only when massive- 
ly parallel or vectorized com- 
puters become more common in 
engineering laboratories. 

In the meantime, the available 
tools are gratefully accepted by 
engineers for the insights they 
afford into design problems. 
Users can see the effects of de- 
sign changes before building any 


Daniel G. Swanson Jr. 
Watkins-Johnson Co. 
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competitive environment. In digital circuit 
design, for example, cross talk, ground 
bounce, and package parasitic reactances can 
be addressed effectively by some newly in- 
troduced solvers. This is timely, as increas- 
ing clock rates aggravate these problems; to- 
day’s 40-60-MHz rates will rise to 100 MHz 
in the next year or two. 

At such speeds, the standard IC packages 
in use for decades can no longer be consid- 
ered ‘‘transparent’’ to signals; instead, they 
strongly affect the pulses passing through 
them. Both old and new chip packages ac- 
cordingly have to be analyzed for their EM 
effects. 

A new set of programs from Parametric 
Integrated Circuits Inc. relieves IC package 
designers of much of the frustrating and 
time-consuming chore of entering package 
geometries into an EM analysis system. The 
set, called ParICs, works with AutoCAD 
drafting software to generate complete 
three-dimensional models for IC packages 
and printed-circuit boards. The models may 
be wireframes (outlines only) or surfaced 
(filled-in walls). ParICs has direct interfaces 
to AutoCAD for documentation, Ansys for 
thermal and structural analysis, and Maxwell 
3D for EM simulation. Parametric is de- 
veloping custom interfaces to its geometric 
database for several simulator vendors, 
under contract. 

Another boon to designers is newly 





0018-9235/91/$1.00©1991 IEEE 








FOCUS REPORT: ENGINEERING SOFTWARE 


offered direct links between EM solvers and 
Spice, the widely used circuit simulator. Al- 
though 2-D cross-section solvers have been 
applied to digital backplanes and buses for 
many years, the availability of a direct Spice 
link eliminates a tricky, tedious, and time- 
consuming manual conversion of EM simu- 
lator output into circuit simulator input. 

For example, Contec Microelectronics 
USA Inc. offers an optional 2-D cross- 
section solver for ContecSpice that is based 
on spectral-domain analysis. It generates in- 
ductance, capacitance, conductance, and re- 
sistance matrices for an arbitrary cross sec- 
tion of uniform transmission lines. Solving 
problems with 32 to 64 lines appears to be 
practical with today’s hardware and 
software. 

Another solver-to-Spice link is available 
in HSpice by Meta-Software Inc. Meta- 
Software’s 2-D cross-section solver is based 
on the finite-difference method. Solutions 
for up to three transmission lines are approx- 
imated with inductance-capacitance- 
resistance networks and fed to the HSpice 
simulator. 

For more complex networks, 2.5-D solv- 
ers are needed. A 32-bit-wide, 8-bit-byte 
reversal network can be analyzed only with 
a solver like em from Sonnet Software Inc. 
[Fig. 1]. But, although em can easily gener- 
ate multiport scattering (S) parameters for 
such a network, so far there are no analysis 
programs that are both suitable 
for digital designers and can use 
the data. Theoretically, a fast 
Fourier transform (FFT) can be 
done on the S-parameter matrix 
at each time step, but this 
computation-intensive proce- 
dure has yet to appear in a com- 
mercial analysis tool. 

COMMON FRAMEWORK. Large- 
scale digital design is best done 
with a three-tiered approach. In 
the first tier, the designer is 
dealing with block diagrams and 
usually needs from a field solv- 
er only rough rules of thumb 
about IC package performance 
and coupling between paths. In 


hardware; they can develop /1]In this simulation of a printed-circuit board for a 32-bit-wide, 8-bit-byte the next tier, the autorouting 
high-speed digital and radio- reversal network, two layers of a portion of the multilayer board appear. stage, when computer-aided de- 
frequency/microwave products Colors indicate the current density in the lines; red is high, and blue is_ sign or engineering tools select 
that function properly from the low. In the top layer (left), the triangles represent descending vias; in the circuit paths, the designer needs 
outset in an increasingly cost- next layer down (right), the triangles are ascending vias. The top line more detailed analysis, but 
——__—_—____——_+—+—\——. at left drives the network at 50 MHz. Because of cross talk, current ap- speed is also important. 

pears in the eighth line from the bottom at left. Simulation ts by Sonnet 
Software Inc.’s em. 


In the third and last tier, criti- 
cal paths must be analyzed. 
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Ariel V-C40 Hydra Breaks 
the BOPS Barrier 


1.1 billion operations per second sets the 
record for 6U VMEbus coprocessor cards 


Only Ariel’s Hydra combines 
four TI TMS320C40 DSPs to 
deliver twice the processing speed 
and four times the I/O bandwidth of 
any 6U VMEbus coprocessor card. 
It’s the only choice for the most 
.., compute-intensive multiprocessor 
Lf applications. 

The V-C40 packs up to 64 Mbytes 
of DRAM as well as up to 5 Mbytes 
a i < of SRAM in eight banks—two per 

cos a: 1a processor. Each DSP has direct 

ae a ie ae m= access to memory via dual 32-bit 
alae Tie We ee Se | memory buses, as well as six 
a fee. a 7 parallel I/O ports and a high-speed 
A no ERE 18 ee aes ey Rw six-channel programmable DMA 
5 fy controller. All six channels can 
transfer data simultaneously 
without interrupting program 
execution. 

Hydra also includes a 24-bit 
parallel ADbus that lets you access 
a wide range of high-speed data 
acquisition cards. Development 
support includes an ANSI C 
compiler and the first PC-based 
XDS510 in-circuit emulator to 
support parallel processing. And 
of course, with Ariel’s legendary 
technical support, you’ll never 
work alone. 

To learn more about the V-C40 
Hydra, or any of Ariel’s DSP 
products for ISA/EISA, VMEbus, 
SBus, Hewlett-Packard, NeXT, or 
Macintosh computers, send us a 
fax, leave us a message on the BBS 
or E-mail, or just give us a call. 


@ 
cet 
a 
Distributed in: France, REA Informatique, tel: 1 49 65 25 50, fax: 1 49 65 25 69; Israel, Militram 5 
Futuristic Technology Ltd., tel: 52-545685, fax: 52-574383; Italy, International Trading Device SRL, The DSP Authori ty 
tel: 02-749 0749, fax: 02-761 0407; Japan, Marubun Corp., tel: 033-639 9816, fax: 033-661 7433. 
433 River Road Highland Park, NJ 08904 
(908) 249-2900 FAX :(908) 249-2123 


DSP BBS (908) 249-2124 
Email: ariel @ ariel.com 
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Maxwell Ansoft Corp. 1/91 | 18000; | Sun 4, Sparc- | Sun 0S, Electric and magnetic | New material types in models; fully trans- 
3-D Field 45 000 | station; HP; HP-UX, Do- | fields; characterization of | parent meshing 
Simulator IBM RS/6000 main, AIX electronic devices 
Microwave Compact Soft- 6/91 25.000 | Sun, HP/Apollo, | Unix (and Microwave 2.5-D solver with box mode extraction; X- 
Explorer 1.0 | ware Inc. DECstation, IBM | compatible) Windows and OSF Motif graphical inter- 
face, incl. current distribution visualization 


SI (Signal Contec Micro- Sun, HP, IBM, | Unix, DOS High-speed digital, ana- | Complete time-domain interactions of mul- 
Integrity electronics IBM PC log, and mixed-signal | tiple coupled transmission lines and non- 
Analysis) USA Inc. 386/486 systems, ASIC, PCB and | linear electronic devices; 2-D electromag- 

MCM; RF and microwave | netic field solver generating L, C, and R 




























































matrices for arbitrary geometry, unlimit- 
ed number of conductors 


Microwave printed-circuit | Ten-times-faster simulation; partial struc- 
analysis, including near- | tures such as circuit S-parameter files; 
est-neighbor coupling | transistors operating at bias; manufactur- 
effects ing statistics can be included 
















































Dynamic field solver now calculating effect 
of dielectric and metal losses; animation 
mode showing field propagation 




































Amperes 
(3-D mag- 
netostatics) 


Integrated En- 
gineering 
Software 


Based on boundary-element method (no 
























































































Crosstalk and transmis- 
sion line analysis 







designs 
EMSim 3.0 | EEsof Inc. 1989 | 19500 | Sun 4, Sparc- Unix, 0S/2 
station; 
HP/Apollo; 
IBM RS/6000, 
PS/2 
400, 700, 800; | main, PC- chined components (e.g. 
Apollo; DEC; UX, Sun waveguides); passive cir- 
386/486 Unix bridges) 
MagNet 2D/ | Infolytica Corp. 4/91 3000- | Sun, HP/Apollo, | DOS, Unix, | Electromagnetics (motor, | 3-D voltage-driven problems (for multiply- 
3Dx 4.0 70 000 VMS transformer, etc.), elec- | connected regions); fast-solution option; 
DEC/VAX, Cray trostatics (high-voltage | multiple simultaneous analyses; CAD in- 
frequency, microwave 
1/91 8500 | Sun Sparcsta- DOS, Unix Magnetic shielding, re- 
(lease) | tion, IBM PC finite-element meshing is required); IGES 
386/486 diagnostic equipment, 
etc. packages; multiple WHAT IF? scenarios 
through batch function 
MSC/EMAS | MacNeal- 1989 | Call Sun, HP, Con- | Platform- 2-D, 3-D statics, ac tran- | 2-D, 3-D absorbing boundary conditions; 
Schwendler vendor | vex, Cray, DEC, | compatible | sients, eddy currents, | isotropic and anisotropic complex materials 
Corp. 
onant cavities 
HSpice Meta-Software 7/91 3000- | Sun, HP/Apollo, | VM-CMS, RF, microwave circuit | Lossy transmission line analysis; network 
H9007B Inc. 90 000 | DEC, IBM, Sun 0S, design analysis 
Cray, PC Unix, DOS, 
others 
grated Circuits— puts; models compatible with AutoCAD, 
(Division of An- Ansoft, Ansys formats; framework for 
XTK Quad Design 1989 | 30 000- | Sun Sparcsta- DOS, Unix Ground bounce; model translation from 
Technology Inc. 50 000 | tion, IBM Spice 
MIPS, DG, SGI, 
HP/Apollo, IBM 
PC, DEC 
BoardScan | Quantic 5/90 |17000 | Sun, HP/Apollo | Sun OS, Digital interconnects Screening of PCB layouts for critical nets; 
Laboratories Intergraph, Aegis/Do- interface to Greenfield; geometry library 
Inc. DECstation, main OS, 
MIPS HP-UX,Clix, 
Ultrix 
terface with Cadence and GDSII layout 
format 


High Fre- Hewlett- 8/91 | 41000 | Sun, HP 300, HP-UX, Do- | 3-D simulator for ma- 
quency Packard Co. 
Structure 
Simulator IBM PC and DEC cuits (vias, spirals, air 
(HFSS) 
IBM PC 386, 
transformer, etc.), high- | terfaces 
cording heads, medical 
geometry file exchange format with CAD 
Linmic+ Jansen Micro- 1/91 | 27750 | Sun Sparcsta- | Sun OS, Hybrid and monolithic | Hierarchical structure; 1-D to 3-D field- 
Vrs. 2.2 wave In- tion, HP/Apollo, | HP-UX, microwave ICS theory-based design (passive, active, 
genieurbiro VAXstations Aegis, VMS noise); interactive in most functions - 
IBM microwave circuits, res- 
ParlCs Parametric Inte- | 1/91 995 per | Sun, PC DOS, Unix Modeling of ICs and | Modeling in 3-D through dimensional in- 
module 
soft Corp.) package design 
RS/6000, 
Sonnet 1989 | 32000 | Sun Sparcsta- Microwave, analog, digital | Current distribution animation output; in- 
Software tion, HP/Apollo, 
Inc. IBM RS/6000, 
DECstation, 
Cray 























Ansys-PC/ | Swanson Ana- 8/91 | Call Compaq Desk- Motors, transformers, | 2-D, 3-D capabilities for static and low- 
Magnetic lysis Systems vendor | pro, IBM PS/2, transmission lines, actu- | frequency analysis; automated design op- 
Inc. HP Vectra, NEC, ators, permanent-magnet | timization 


IBM PC devices 


ASIC = application-specific integrated circuit MCM = multichip module PCB = printed-circuit board DG = Data General Corp. SGI = Silicon Graphics Inc. 
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Here, using a highly detailed, computation- 
intensive field solver is warranted. Broad- 
Scan and Greenfield from Quantic Labora- 
tories Inc. and a suite of tools from Quad De- 
sign Technology Inc. can address all three 
of these tiers. A tighter integration of these 
tools into a common design framework is a 
challenge that lies ahead. 

Designers of radio-frequency and micro- 
wave circuits face a similar situation: exist- 
ing tools continue to improve and several 
new tools have been added to the repertoire, 
but no one electromagnetic simulator today 
will solve all problems. While 3-D solvers 
based on the finite-element method are the 
most general, 2.5-D solvers based on the 
moment method are more efficient for large- 
ly planar circuits such as microstrip, 
stripline, and coplanar waveguide. In some 
special cases, where several transmission 
lines of uniform cross section run in paral- 
lel, 2-D cross-section solvers are still the 
most efficient tool. 

COMBINING FILES. The most prudent ap- 
proach today is to solve small pieces of a 
large problem and use a linear circuit simu- 
lator to combine the S-parameter files from 
the subnetworks. For example, microstrip 
discontinuities like steps in width and T junc- 
tions (perhaps a small part of an amplifier, 
filter, or oscillator circuit) can be quickly ana- 
lyzed as a function of frequency. The com- 
puted S parameters can be combined with 








analytical models for other circuit elements 
so that the complete circuit can be analyzed. 
Field solvers are particularly useful at mil- 
limeter-wave frequencies, a region where 
analytical models for transmission lines and 
discontinuities may be inaccurate or even 
nonexistent. 

One newly improved tool is Jansen Micro- 
wave AG’s Linmic+, which now combines 
2.5-D analysis capability with 2-D. Linmic+ 
was the first microwave analysis program to 
offer an efficient 2-D cross-section solver 
based on the spectral-domain method. The 
supplier plans further enhancements, such 
as a specialized solver for coplanar 
waveguide circuits. 

To its linear simulator Super-Compact, 
Compact Software Inc. has added a 10-strip 
model, based on the spectral-domain meth- 
od, good for microstrip, stripline, and sus- 
pended stripline. The model was previous- 
ly available in Compact Software’s nonlinear 
simulator Microwave Harmonica. 

A new entry in the 2.5-D electromagnet- 
ic simulator market is Compact Software’s 
Compact Explorer. Like Sonnet Software’s 
em, Compact Explorer can analyze mostly 
planar circuits with many dielectric and 
metallization layers and vias running be- 
tween layers. 

In addition, EMSim from EEsof Inc. is a 
2.5-D simulator for microstrip circuits with 
air bridges. Although EMSim uses approxi- 





Automated 
Testing 





mations that limit its upper frequency, de- 
pending on substrate thickness, it is fast and 
accurate when used as intended. A two- 
stage microwave monolithic integrated cir- 
cuit (MMIC) amplifier with several large spi- 
ral inductors on the chip can be analyzed in 
about 6 minutes per frequency point. 
ANIMATION. Hewlett-Packard Co. has added 
animation of field plots and conductor loss 
to its High Frequency Structure Simulator 
(HFSS). This powerful 3-D simulator can 
analyze such complex problems as a coaxial- 
cable-to-waveguide transition or a four-port 
waveguide junction. Although several other 
programs yield 3-D solutions for electrostat- 
ics or magnetostatics, HFSS is currently the 
only finite-element-based product that gives 
a 3-D full-wave solution and S-parameter 
output. 

Sonnet Software’s em has also added ani- 
mation of conductor currents to its list of fea- 
tures. Em now solves faster and includes 
many new features in its geometry capture 
module, Xgeom. 

ABOUT THE AUTHOR. Daniel G. Swanson Jr. 
[SM] is a staff scientist with Watkins-Johnson 
Co., Palo Alto, Calif. He designs thin-film 
microwave filters and microwave oscillators 
and is applying electromagnetic field solv- 
ers to microwave component design. He has 
a BSEE from the University of Illinois, Ur- 
bana, and an MSEE from the University of 
Michigan, Ann Arbor. ¢ 
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planning tools. 


TCAT - Test Coverage Analysis Tool 


Throughout the Software Life Cycle 


Software Research’s Software TestWorks (STW) Tool 

Set provides a fully integrated and highly reliable set a 
of software test products that include coverage Baa 
analyzers, automated regression testing and test | % 


STW/COV (COVERAGE ANALYSIS): 














Options 
Grid 

Show Grid 
Zoon 

Fit Screen 
redraw 

> Ruler 
>» Label 
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misc 
Expand 
o Manual 
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TYPE SIZE 
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S-TCAT - System Test Coverage Analysis Tool 
TCAT-PATH - Path Test Coverage Analysis Tool 
T-SCOPE - Test Data Observation and Analysis Tool 


STW/REG (REGRESSION TESTING): 


CAPBAK - Mouse and Keystroke Capture and 
Playback 

EXDIFF - Expert Differencer 

SMARTS - Software Maintenance and Regression 
Test System 

TDGEN - Test Data File Generator 


Integrated Schematic Entry, Extensive Component Model 
Libraries, Powerful Spice Simulator, Monte Carlo Analysis, 
and Easy to use Waveform Processing 


The Most Productive Analog Circuit Simulation Solution 


IsSpice, The complete SPICE program that runs on all PC and Macintosh 
computers. Performs linear and nonlinear DC, Frequency, and Time domain 
analyses. Special extended memory versions capable of simulating large 
circuits (>3000 components) are available (IsSpice/286 and IsSpice/386) 
PreSpice, Extensive model libraries, Monte Carlo and Parameter Sweeping 
SpiceNet, A schematic editor for any SPICE simulator (Shown above). 
IntuScope, An interactive waveform processor. Displays, manipulates, and 
measures SPICE output and user data files. Produces report quality plots. 
SpiceMop, Generates SPICE models from data sheet parameters. 
For Information and your Free Demonstration Kit ee: 
Write Intusoft P.O. Box 710 San Pedro, CA 90733-0710 =.= 
or Call (21 -0710, FAX (213 ! ee 

(213) 833-0710, (213) 833-9658 intus oft 


30 day money back guarantee. Software is not copy protected. 
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Software Research, Inc. 

St 625 Third Street, San Francisco, CA 94107-1997 
Phone: (415) 957-1441 or (800) 942-SOFT 
FAX: (415) 957-0730 
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FOCUS REPORT: ENGINEERING SOFTWARE 


Data handling 


Faster capture, extended 
compute-intensive analyses, 
and better visualization 
of the results are highlights 
of new software packages 


Software packages for in- 
tegrated data acquisition, 
analysis, display, and re- 
porting are familiar ele- 
ments of the engineer’s 
toolkit. Useful for answer- 
ing WHAT IF? questions, 
they are as at home on the 
production line as on the developer’s work- 
bench. This update reports on enhance- 
ments introduced since IEEE Spectrum’s 
Software Report of a year ago in products 


John L. Schmalzel University of Texas 








in this category [see selection of packages 
in table]. 

Underlying these software advances is the 
steady rise in hardware performance. Pack- 
age vendors are using this development to: 
e Extend the capability of their products by 
adding compute-intensive analysis routines 
and by expanding support for DSP plug-in 
cards. 

e Add to data record sizes by exploiting larg- 
er memory and disks. 

e Acquire data faster. 

e Enhance visualization by capitalizing on 
sharper display resolutions, as well as de- 
veloping new ways of treating data. 

The net increase in personal computer 
(PC) or workstation throughput also lowers 
the barrier to real-time performance, bring- 
ing new applications within reach of real- 
time solutions. 

Broadly speaking, the platforms and oper- 
ating systems supported by the vendors sur- 





veyed here fall into four groups: 80X86- 


based PCs, Apple Macintosh PCs, Unix 
workstations, and the rest, ranging from Dig- 
ital Equipment Corp. VAXstations running 
VMS to supercomputers from Alliant Com- 
puter Systems Corp. 

Of the four, the lion’s share of support by 
the vendors under review is found for 80X86 
DOS platforms, followed by Unix-based 
workstations. Some operating systems are 
represented hardly at all. For example, only 
Laboratory Technologies Corp. in its Lab- 
Tech Notebook supports IBM Corp.’s OS/2. 

One software addition to an IBM PC or 
compatible may well be Microsoft Inc.’s 
Windows 3.0. A few packages are available 
in a Windows version, and vendors are hur- 
rying to take advantage of Windows’ power- 
ful graphical user interface (GUI). Windows- 
based applications will prove a boon to the 
successful integration of design, analysis, 
test, and documentation tasks, because the 
software makes moving data between appli- 
cations much easier. 


Representative data acquisition, analysis, processing and display, and technical reporting software 







eT lt | 


BBN/Probe 
Rel. 2.1 


GrafMaker 


TT ETN 


SPW 2.8 


Global Lab 
(Rev. 2.0) Inc. 


Data Translation 


MathType 1.1 | Design Science 4/87 | 249 ( 
Inc. 149 ( 






ESPS/ 
waves + 
Rev.4.1/2.1 





Entropic Research 
Laboratory Inc. 


Seer-H Galorath Associ- 
ates Inc., Seer 
Technologies Div. 


aH 
Wey US 


BBN Systems and | 6/91 | 13 750 
Technologies Corp. and up 
BV Engineering 1/91 | 195 IBM PC/AT 
Inc. 
Comdisco Systems | 5/91 | 25 000 DECstation 2100/3100; | Unix, Ultrix 4.1, 
Inc. and up HP/Apollo; Sun 3, 4 Sun 0S 4.1, 
Domain R10.3 
6/91 | 1295- IBM PC/AT DO 
2585 
PC), | IBM PC, Macintosh DOS/Windows 
Mac) Macintosh 0S 
DADISP 3.0 | DSP Development 8/91 | 895 and Sun, HP, IBM PC, DEC, Con- | Unix, VMS 
Corp. up current WS, NeXT Ultrix, DOS 
7/91 | 8990 Sun, HP/Apollo, DECstation, | Unix 
IBM RS/6000, Convex, Sol- 
bourne, Sony (Risc), Concur- 
rent 5000/6000 
digiMatic Famous Engineer 4/91 | 229 Macintosh Macintosh 0S 
Brand Software 6.02 or higher 






Te) 
EULER systems 


DEC VAXstations VMS 
DOS 





s 
7/91 |15000/ | IBM PC Dos 
year lease 
HP VEE-lest | Hewlett-Packard 5000 HP 9000, $/300, 400, 700 | HP-UX 
Co. : 








o 4 
a a 





| Application 
A, P/D, TR 


OSES aU MCL CTy 
X Windows 


A, P/D, TR | Unlimited plotting, with support 
provided for 34 different pen 


plotters 


Options: MultiProx; Hardware De- 
sign System 1.5 


DA, A, P/D 


DA, A, P/D, | Acquisition of 16-bit data direct to 
disk in real time; customizable 


report-generation module 


Graphical interface; automatic 
equation formatting 


DA, A, P/D, | 3-Dand 4-D (3-D and color) graph- 
TR ics matrix and image processing 
DA, A, P/D, | Interface customization via X Inter- 


face Generation (X!G); support for 
S-bus DSP boards 


P/D, TR 





A, P/D, TR | Recovery of underlying numerical 
data from printed technical graphs 


and charts 


Hardware development and produc- 
tion cost estimating; Windows 3.0 


A, P/D, TR 





DA, A, P/D | Graphical programming; powerful 
user interaction, data handling, 
analysis, display 

DA, A, P/D, | Dynamic link library; dynamic data 


TR exchange support 





Hypersignal | Hyperception Inc. | 3/91 | 795- IBM PC, XT/AT/386/486 DOS, Windows 
Windows 2 995 3.0 
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IN AN INDEPENDENT Stuy, IT TooK 50% LONGERTO || : : | With More EFFIciENT SCHEDULING ALGORITHMS, IT HELPS 
COMPLETE A PRojEcT THAN CA-SUPERPROJECT | You BRING Projects IN ON Time AND ON BupcET. 


Identical Project. Different Project Manager. 
Can You Spot The Difference: 


Efficiency. Accuracy. Dependability. . ., ment of resources and gives you comple- 
Required skills for any project manager. Butnot | CASuperProject tion dates you can bet your career on. It’s 
Eg 2s common as you'd think. Ina recent . _ also incredibly easy to use. You can create 
independent study of the five leading pro- ; _ projects in minutes. 
ea ject managers—all scheduling the same | And with a few clicks of the mouse, you'll have pre- 
project—the completion dates varied by as ei sentation quality Gantt, PERT, Cost/Resource and 
cas computing much as five months. ei Work Breakdown charts. 
ee é CA-SuperProject® finished ieee in 214 ‘ a call ee today to find out the location 
working days. Microsoft® Project finished last in 323 ~ of your nearest dealer. Because e 
won ae once you've worked with the most- OMPUTER 
That's why serious project managers trust CA-SuperProject. efficient project manager, the difference SSOCIATES 
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The higher power of 80386 and 80486 
processors in the newer PCs also, of course, 
raises the performance level of the en- 
gineers’ array of applications. And users of 
typical integrated data acquisition, analysis, 
display, and reporting tools can expect an im- 
proved complement of features. 

Regardless of platform, data must first be 
brought into the machine environment. Ven- 
dors handle this with basically two tech- 
niques. Data acquisition cards that plug into 
the processor bus afford a variety of sam- 
pling rates and bits of conversion resolution. 
External instrument communication via low- 
speed protocols such as RS-232C or higher- 
speed protocols such as IEEE-488 and VXI 
(VMEbus extensions for instrumentation) 
handle interfaces to an almost unlimited 








number of instruments. With either tech- 
nique, data records may vary in length from 
a few bytes to megabytes. 

Once in the system, data records can be 
subjected to an impressive array of analysis 
routines—for example, standard digital 
signal-processing (DSP) routines such as 
convolution, correlation, and fast Fourier 
transforms (FFTs). Curve fitting for linear, 
polynomial, exponential, and other functions 
is widely available. Users also have access 
to libraries of standard statistical functions 
that are readily applicable to their data sets. 

Whether it is raw data or what is left after 
being analyzed, users want to see results in 
pictorial rather than tabular form. All pack- 
ages provide good visualization support for 
traditional two-dimensional plotting formats, 





fewer for three-dimensional and other plots. 
Still, it is rarely enough simply to run 
through a few analyses and displays. Nor- 
mally, some effort must be devoted to pack- 
aging results in an easy-to-read format. 
While most of the packages surveyed are not 
high-level desktop publishing tools, they will 
provide high-quality outputs on a variety of 
plotters and laser printers and can export a 
variety of file formats. 
BETTER PC PACKAGES. A number of PC-based 
packages have undergone major upgrades 
during the past year. The LabWindows 2.0 
released by National Instruments Corp. is 
a marked advance on its predecessor. It now 
provides a set of graphical interface develop- 
ment tools for the DOS environment com- 
prehensive enough to implement full- 





Representative data acquisition, analysis, processing and display, and technical reporting software 
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elec Wn 


Integrated 
Signal 
Analysis 


TEL 


Integral Signal 
Processing Inc. 















8100 


















Matrix/Sys- 
tem Identifi- 
cation 


EasySample | Intelligent In- 
strumenta- 
tion/Burr-Brown 


Integrated Systems 
Inc. 


3/91 


TableCurve | Jandel Scientific 7/91 | 495 IBM PC 
V 3.0 
3/91 | 995 IBM PC/XT/AT, 386/3868X, 
486/486SX 


Viewdac 2.0 | Keithley Asyst 11/90 | 2495 IBM PC 386/3868X, 
486/486SX 
1991 | 1495 IBM PC 386/486, PS/2 Windows 3.0 


6/90 | 2200 IBM PC; Sun 3, 4; HP 9000; 
DEC VAX; HP/Apollo; DECsta- 
tion 3100 


MicroWay Inc. 8/91 | 495 IBM PC 386/486 with i860- | DOS, 0S/2, DA, A, P/D | Works with i860 chip, C++ and 
based card Sun OS, Unix Fortran 


Jasco Systems 
Ltd. 


Spawn 





Labtech 
Notebook 
for Windows 


XRAY In- 
Circuit 
Debugger 


Laboratory Tech- 
nologies Corp. 





Microtec Research 
Inc. 





NDP-FFT/ 
860 












LabWindows | National Instru- 3/91 
2.0 ments Corp. 


loCalc Omega Engineering 
Inc. 











Power 
Station 


DataScope 


Preston Scientific 
Inc. 


Signalys 3.0 





40 








5900, 


ts dustry) 


1983 | 1000 and | IBM, DEC, HP/Apollo, Sun | DOS, VMS, 
up Unix, Ultrix 
Macintosh II Macintosh OS 


(educa- 
tion, in- 


Temple- Mihalisin Associ- 2/91 | 1290 Sun, Silicon Graphics 

Graph 2.4 ates Inc. 

1295- IBM PC/AT, PS/2, EISA, or | DOS 3.0+ 

1495 VXIpc-386 with 80286 

processor 
2/91 | 550 IBM PC/XT/AT DOS, 0S/2 DA, A, P/D 
TR 

and more 


Operation Technol- | 1/91 | Contact IBM PC 5 
ogy Inc. vendor 
Paladin Software | 2/90 IBM PC/XT/AT 
Inc. 
8/91 | 1500 IBM: PC/XT/AT/386/486 






Operating 
ELAS systems 


Sun, DEC Sun OS, 
VAX/VMS 





DOS, Sun 0S, 
VAX/VMS, HP- 
UX, Apollo Do- 
main, Ultrix 










DOS 





A, P/D 


DA, A, P/D, | DSP filter design; 2-D and 3-D 
graphics 





DOS 
DOS 







Sun OS, Irix 














Most significant new features 
Estimation of quadratic transfer 


functions, wave-number-frequency 
spectrum 


Application 










Data recorder and oscilloscope 
modes; four data file formats for ex- 
port to analysis packages 

A, P/D, TR | 3318 built-in linear and nonlinear 
equations; two user-defined 
functions 

DA, A, P/D, | Vector-oriented (>10° points) 
science and engineering spread- 
sheet; A/D, GPIB, DSP board 
support 











TR 
DA 
TR 


DA, A, P/D, | Arrays of 10° points; multitasking 

TR 

DA, A, PD Removal of MS-DOS memory limi- 
tations; multitasking 


DA (embed- | Functionality of in-circuit emulator 
ded MPU at a fraction of the cost; no need to 
develop- modify target application code 
ment), A, 
P/D 






DA, A, P/D, | Color PostScript output link to 
TR Mathematica 


DA, A, P/D, 
TR ment tools; extended/virtual 
memory 


Graphical user interface develop- 







Menu driven with context-sensitive 
help; can be used to implement 








control loops, data loggers, filters, 


On-line simulation of the power sys- 
tem; graphical user interface 
ASCII data exportation; multiple 
concurrent sizeable windows 
Compiler for custom programming; 
driver development kit 


DA, A, P/D 


DA, A, P/D. 
TR 


DA, A, P/D, 
TR (optional) 
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featured virtual instrumentation. In other 
words, the 2.0 user can build a graphical 
image of a prototype instrument complete 
with knobs, buttons, and displays that per- 
forms as if it were a real instrument. The 
new package adds support for extended and 
virtual memory models, as well as for the 
loadable object modules that help meet large 
development needs. 

Other packages have also improved their 
GUI environments. For example, Atlanta 
Signal Processors Inc.’s DFDP3/plus has 
been equipped with pull-down menus, as 
well as having its signal analysis library ex- 
panded with 25 new functions. And Windows 
3.0 support has been added to Labtech’s Lab- 
Tech Notebook and Scientific Software Tools 
Inc.’s DriverLinx. 








WORKSTATIONS SET PACE. The workstation 
remains the pacesetter of the marketplace. 
Though its installed base is smaller than for 
PCs, it defines the next higher level of power 
above them. For many engineers, worksta- 
tions have the highest processing power 
available in their workplace. The units are 
also influential because the features success- 
ful on them are inevitably ported to PCs as 
hardware and software power grow. 
Signal Technology Inc. has continually im- 
proved its N!Power family, which is rooted 
in the earlier Interactive Laboratory System 
(ILS) package. Recent upgrades to N!Power 
include support for real-time data acquisi- 
tion (at more than 150 000 samples per sec- 
ond), processing using plug-in DSP cards, 
and support for IEEE-488 instruments. 





These developments expand the data acqui- 
sition abilities of a mature package already 
armed with strong suites in analysis and 
display. 

Hewlett-Packard Co.’s VEE-Test (Visual 
Engineering Environment) is a new product 
that provides data acquisition and pro- 
cessing. Capitalizing on HP’s strengths in 
the instrumentation marketplace, and par- 
ticularly on its numerous IEEE-488 and 
newer VXI offerings, VEE-Test supports 
more than 200 test instruments. This is a 
large number and, taken in combination with 
easy-to-use graphical features for data ac- 
quisition, analysis, and display, simplifies de- 
velopment of good-sized applications. An- 
other upgraded package is Comdisco 
Systems Inc.’s high-end Signal Processing 


Paes data acquisition, analysis, processing and display, and technical reporting software 
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eel) Debut 


Huge Virtual 
Array Tools 
and Numeri- 
cal Analysis 
Toolbox 


TUTE 
Quinn-Curtis Inc. 











Hyper- Signalogic Inc. 7/91 | 989 
signal- 
Macro 


Real-Time 













Cyclic Spec- 
tral Analysis 


T? Scientific | TC! Software Re- 
Word search Inc. 

Processing 
System 2.3 


Axum Tech- 
nical Graph- 
ics and Data 
Analysis 










atthe 
Uh 


ce 


DriverLinx Scientific Software | 4/91 IBM PC/AT Windows 3.0 
Tools Inc. 
IPLab 2.0 Signal Analytics 8/91 | 749 and 
Corp. up 
(options) 


N!Power Signal Technology | 3/91 | 3000- 
(DACS Module | Inc. 6000 
DACS!Power) 


Operating 
systems 






ELUTE 
IBM PC/XT/AT/386/486 





Sun/Sparc, DECstation, Sun/Unix, 
VAXstation RISC/Ultrix, 
VAX/VMS 


Utmostlic Silvaco Internation- | 1984 | 15 000- All Unix workstations VMS, Unix DA, A, P/D 

al Inc. 55 000 T case circuit analysis & design 
HSA-RTDA | Sonitech Interna- 7/91 | 3500- IBM PCs, TMS 320030- DOS 

tional inc. 4500 based DSP board 
Speakeasy | Speakeasy Com- 8/91 | 2500- IBM RS/6000; Sun 3, 4; AIX, Sun OS, i i i 
IV Zeta puting Corp. 5000 Sparc; DECstation Ultrix 
EasyPlot 2.2 | Spiral Software 9/91 IBM PCs A, P/D User-written application files 


2 
S-Plus Statistical 8/91 | 2800/ IBM PCs, Sun, DEC, HP, 
Sciences Inc. 1800 HP/Apollo, Silicon Graph- 
ics, Convex 
Statistical Signal 7/91 | 3495 Any with modern C compiler | Any with mod- | A, P/D 
Processing Inc. ern C compiler 
3-D graphics 


a 


Unix, DOS A, P/D, TR 
oriented programming 










By yer Most significant new features 


Advances matrix math; stepwise 
multiple regression with virtual ar- 
rays to 100 Mbytes 






Multiple programming languages; 
Q graph plotting of utility-to-graph 


Macintosh II Mac 08 6.0.5+ | DA, A, P/D 
analysis data 


IBM PC/AT/386/486 






Macro language and DSP func- 
tions; DSP board device drivers 





DA Windows-based drivers for data ac- 
quisition 
R 





DA, A, P/D, 


T 
DA, A, P/D, | Real-time data acquisition and 
TR processing by DSP boards; IEEE 

488 device control and support 


Macro model development; worst- 






A, P/D, TR_ | User-tailored graphical user inter- 
face; PostScript output 

A, TR Ability to find optimal levels from up 
to 15 variables 


Over 600 statistical, graphics, and 
programming functions; object- 





’ 
’ 
, 
, 
2 


Computation of all types of cyclic 
correlation and spectra; improved 


R 
WorkBench_ | Strawberry Tree 8/90 | 995 IBM PC/XT DOS DA Graphical interface; |EEE-488 
PC Inc. : support 
95 


Graftool 3.3 | 3-D Visions Corp. | 1/91 IBM PC/AT/286/386 PS/2 | DOS, Windows | A, P/D, TR _| Graphical interface; formula solver 


10/89 IBM PC 
TriMetrix Inc. 9/90 IBM PC/XT/AT/286/386, 
PS/2 


DA, A, P/D | Simple data acquisition and pro- 
cessing language; 16 analog input 
channels done concurrently 


Conversion to and from WordPerfect 
and to the TeX typesetting system 






A, P/D 





Additional programming capabili- 
ties, graph types in Version 1.02 









A = analysis; DA = data acquisition; DSP = digital signal processing; EISA = enhanced industry standard architecture; GPIB = general-purpose interface bus; P/D = processing display; 


TR = technical reporting. 


Schmalzel—Data handling 
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Theorist mathematical notebooks with real symbolic equations. 
Theorist® is an interactive symbolic math and 
graphing program with a graphical user interface 
that makes mathematics easy-to-use. It is 
powerful enough for the advanced scientist, 
engineer, and educator, yet intuitive enough for 
the beginning student. 


“[Theorist] is without question the easiest 
symbolic math program to use. ... In terms of 
interface design, Theorist is the best Macintosh 
symbolic math program... For mainstream 
science and engineering practice, Theorist will 
likely be the program that finally brings the 
advantages of symbolic computation to the 
average Macintosh user.” 

— MacWorld magazine, May 1990. 


— Five mice review, MacUser magazine, 
June 1990. KLE 


“Theorist... surpasses the highly rated 

Mathematica... in interface and execu- 

tion.” 

— MacUser magazine, Editor’ s Choice 
Award, Best Math Program of 1989. 


Equations Made Easy. 


y, 





5Im=5 “| dp|— suv Ou(P) ail 


To incorporate typeset quality equations into 
your technical documents quickly and easily, 
get Expressionist®, the leading equation editor 
for the Macintosh. 


“An excellent toolkit that all technical 
people should have at their disposal.” 

— Jean-Louis Gassée, former Apple Computer 
Inc. executive. 


Call 1-800-UC-R-MATH 


for demo disks, a video, and more info. 





Prescience 











939 Howard St. #103, San Francisco’ CA 94103, FAX: (415) 882-0530 
Circle No. 225 
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Graphs based on acquired data can be created in dozens of windows at once with the DADiSP 
3.0 data-acquisition and analysis package from DSP Development Corp. Changes to a single 
window cause any dependent windows to be automatically recalculated and updated. 


Workstation (SPW), which now includes an 
option for hardware design. Like VEE-Test, 
SPW also relies on icons. 

DATA ACQUISITION. DSP processor boards 
are assuming new roles. They have long 
been a special feature of this class of soft- 
ware, especially for DSP algorithm develop- 
ment [see ‘‘Embedded systems software for 
digital signal processing,’’ p. 52]. Now, how- 
ever, DSP plug-in boards find favor as a con- 
venient way to accelerate both data acqui- 
sition and data analysis. 

Because the analysis algorithms execut- 
ed on a DSP board and support for analog- 
to-digital (A/D) conversion must be tightly 
coupled, most DSP boards offer some form 
of piggy-back A/D card to bypass the host 
processor backplane. Sixteen-bit A/Ds that 
sample at 48 kHz are now common. New on 
many DSP boards is an ANSI S4.40-1985 
standard interface. This allows interfacing to 
compact-disc players and digital audio tape 
recorders, thus extending real-time pro- 
cessing to audio bandwidth applications. 

An irritant to many users is the software 
package that lacks instrument drivers for the 
equipment on hand. Remedies include refer- 
ral to the factory for development of expen- 
sive low-level software instrument drivers 
or do-it-yourself driver development with 
the interface prototypes and support tools 
provided with the product. This places a 
premium on standard language interfaces 
and driver library support. 

Consequently, features increasingly to be 
found in updated packages are support for 
standard languages and GUI interfaces. C, 
Fortran, Pascal, or Basic, as well as either 
the X.11 interface on Unix systems or Win- 
dows 3.0 on DOS systems, are now preva- 
lent. Not only can this aid the construction 





LCE ao Ts 





[i Ee 


eC 
Eeete 
rent) 
Er 
Buu 
cml 
Pretty 
4.9016 
Creat 


pe) 
Petry 


DSP Development Corp. 


Dare! Fd 
CPE ETS 33 
CALLE) 
AEDT E) 
Pe ad 

PTL ky 
eerie 


te tel 


Scand nait-b le 
pee CUT 
a 


ar ae 


“4.0 -2.0 °° 0.0 Pt 


POST Ce ts 


PEDAL 
pela 


ee SOscrption Rate | 
ee 
roe 
re 
core 
re 
0.0 


cee 


ver ) 
Bessy 
Re ed 


lent. Not only can this aid the construction 
of custom instrument drivers, but it is also 
a way to provide interfaces to other concur- 
rent engineering tools. 

ICONS FLOURISH. The migration to GUI en- 
vironments entails a shift from text com- 
mand strings to graphical images that rep- 
resent operations, status, or other features. 
These images, or icons, are compact, 
meaningful representations. Several icon- 
based packages have been available for some 
time—for example, National Instruments’ 
LabView running on Macintosh PCs, Com- 
disco’s SPW on Unix workstations, and 
Hyperception’s Hypersignal Workstation for 
PCs. New icon-based packages are being in- 
troduced, such as HP’s VEE-Test. In addi- 
tion, programs are being modified to support 
better graphical interfaces, as, for example, 
LabWindows. 

Regardless of the package, results ought 
to be transferrable to other technical report- 
ing and documentation tools. Simple screen 
dumps and high-quality plots remain in- 
dispensable, but users also want efficient 
transfer of text and graphics to desktop pub- 
lishing packages. A number of interface tech- 
niques are used. 

In a window environment, for instance, 
portions of a window can be copied from one 
application to another by means of a so- 
called clipboard. In a non-window environ- 
ment, the interface is achieved through stan- 
dard file formats, such as TIF (tagged image 
file format), which allow importing of results 
to a variety of word-processing and graph- 
ics packages. Another feature, now becom- 
ing common in updated programs, is support 
for Adobe’s PostScript desktop publishing 
format. Not only does this assure high- 

(Continued on p. 61) 
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Mathematica 2.0: 
the standard for 


technical computing 


“The importance of the program cannot be overlooked ...it so 
fundamentally alters the mechanics of mathematics.” 
New York Times 


“Mathematica has the potential to change the world of science at 
least as much as word processing has changed the world of writing.” 
InfoWorld 


“Mathematica is a startlingly good tool.” 
Nature 


Macworld 1991 World Class Software Award Survey 










@ Mathematica 


40 MathCAD 
@ Theorist 
s 30 ® Eureka 
= PowerMath 
Sah Mi MATLAB 


All others 


Mathematica has also received best software/new product 

awards from: 
Macworld, 1990-91 
Discover, 1990 
BYTE, 1989 


MacUser, 1989 
Business Week, 1988 
InfoWorld, 1988 


Mathematica is currently available for: 


MS-DOS 386, Microsoft Windows, Macintosh, CONVEX, 

DG AViiON, DEC VAX (ULTRIX and VMS), DEC RISC, HP 9000, 
Apollo, IBM RISC System/6000, MIPS, NeXT, Silicon Graphics, 
Sony, Sun-3, and SPARC. 


Prices in U.S. and Canada start at $595. Educational discounts are available. 


Wolfram Research, Inc., 100 Trade Center Drive, Champaign, IL 61820-7237, USA 
217-398-0700; fax: 217-398-0747; email: info@wri.com 


Wolfram Research (UK) Ltd., P.0. Box 114, Abingdon, Oxon 0X13 6TG, United Kingdom 
+44 (235) 550 440; fax: +44 (235) 550 445; email: info-uk@wri.com 


© 1901 Wala Research Ine, Mathamatica ered trademark of Wolfram Research, 
fathematica Policy Research, Inc, o Wate, ine 


2s mentioned are trademarks of their producers. Photo: George Rehrey 





Available for PC, Macintosh, Unix, and VMS 
systems, Mathematica 2.0 brings a range of new 


































capabilities to Mathematica, the proven leader in 
technical computing software. Interactively han- 
dling numerical, graphical, and symbolic computa- 
tion at all levels, Mathematica 2.0 adds 50 percent 
more functions. These include sound generation, 
differential equations, external program communi- 
cation, as well as enhancements to Mathematica’s 
built-in high-level programming language. 
Mathematica has rapidly become the standard 

for technical computing, with more than a dozen 
textbooks, a quarterly journal, and several newslet- 
ters devoted to the system. Mathematica is in use at 
all of the 50 largest U.S. universities, all of the 
technical Fortune 50 companies, and most of the 
world’s larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around the world are working with Mathematica 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MATH. 


Mathematica 2.0 


A System for Doing Mathematics by Computer 
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FOCUS REPORT: SOFTWARE ENGINEERING 





Prepackaged math 


Software upgrades bring 
much greater versatility 

to handling general 
mathematical problems 
and manipulating matrices 


Not so long ago, the broad 
range of mathematical 
needs of a practicing en- 
gineer were poorly served 
by software packages. Al- 
though programs were 
available for specialized 
chores, such as designing 
digital filters or microwave resonators, this 
software was typically useless for more basic 
functions, like solving differential equations. 

Fast gaining in popularity, today’s more 
versatile engineering software packages may 
not be quite as fast or efficient as a special- 








Kenneth R. Foster University of Pennsylvania 








purpose program, but they are more broadly 
useful. Many are also priced well under US 
$1000, although a few cost $10 000 or more 
[see table, below]. 

Although different packages have differ- 
ent capabilities, most fall into one of two cat- 
egories. The first encompasses general 
mathematical software, which, in diversity 
of function and ease of use, can be likened 
to a Swiss Army knife. The second empha- 
sizes mathematical manipulation of matrices. 
Both types can solve equations either nu- 
merically or symbolically and display results 
graphically. They require little or no 
programming by the user, but usually have 
features that let users create application pro- 
grams to meet their individual needs. 

Using one of these programs for the first 
time can be exhilarating. Tapping a few keys 
on even a modestly configured PC can ex- 
pand a power series, evaluate an integral, 
take the transform of a function, fit data to 
a function, or solve some other intricate 
problem. In fact, enthusiasts say that these 
packages do for the engineer what spread- 





sheets do for the business professional. 
POWER TO THE PEOPLE. Such features have 
been made possible on PCs by the machines’ 
rapidly increasing power, particularly of 
those based on such microprocessors as In- 
tel’s 80386 and 80486, Motorola’s 68020 and 
68030, and the various reduced-instruction- 
set chips. These computers are not only 
quite fast, but they can address far more 
memory than their predecessors, by virtue 
of their 32-bit design. Most can also use vir- 
tual memory, a standard feature on most 
workstations and larger computers. (With 
virtual memory, much of a large program at 
any given instant is not actually present in 
physical memory, but stored on the hard 
disk, and moved into and out of the physi- 
cal memory as needed to keep the program 
running.) 

Now that high-capacity hard disks are also 
inexpensive commodities, it is economical- 
ly feasible for PCs to run programs occupy- 
ing tens of megabytes. This has led to an 
overlap of the workstation and PC markets, 

(Continued on p. 49) 





Representative new features in math and graphics (visualization) packages 
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elt] 3 | TET nee UR | ara) | PY ru | Most significant new features 


Tecplot Version 5 | Amtec En- 10/91 649- | 286 IBM PC; Sun, | Engineering plotting and data visuali- | 3-D axes; multilayered plots 
gineering 3295 | IBM, SGI, HP, DEC | zation 
Inc. workstations 
Gauss-386 Aptech Sys- | 1989 695 | IBM PC Statistical analysis; mathematics; econo- | Ability to create overlapping and tiled 
tems Inc. metrics; scientific analysis graphics windows; compatibility with 
Windows 3.0 
Aurastar In- | 6/91 Design and planning of distributed con- | Immediate interactive response; mul- 


formation trol systems tidisciplinary range, including commu- 
Systems Inc. nication, control, instrumentation, cost 
Chico Solver Chico Soft- 8/91 
2.2 ware Co. 
MLAB Civilized 9/90 995, 
Software 
Inc. 


analysis 
Identification, solution of subsystems; 
local and global optimization methods 
PL2500 Eighteen 
i Eight 
Laboratories 
ImageScale Electronic 


Over 300 mathematical and statistical 
functions, including curve fitting with or- 
Plus Imagery 
Inc. 


dinary differential equations 
High-speed math and logical computa- | 2-3 times faster than earlier packages; 
Aljabr 1.03 Fort Pond 
Research 
Xmath Integrated 
Systems 
Inc. 






















































Nonlinear and differential equations, 2- 
D graphics 


General math and statistics; chemical ki- 
netics; pharmacological modeling 










IBM PC with DOS, 
PS/2 with AIX 


























tions on vectors, arrays, and matrices | library of 598 math functions; linkabili- 
ty to C, Fortran, and Pascal programs 


Unlimited macro combinations and num- 
ber of steps; virtual image sizing, HDTV- 
based full-color file conversion 






















IBM PC, XT, AT, Space, aerial, medical, industrial, in- 
PS/2 spection, agricultural, microscopy, sig- 


nal processing, particle analysis, mor- 
phology, cell analysis 
12/90 249 | All Macs (with 4M- 
byte minimum 
: memory) 
6/91 | 250 and | Sun, IBM, and HP 
up workstations, DEC- 
station 
























Symbolic and numerical math compu- | Over 800 math functions and user op- 
tations tions; user-extendability with program- 
ming and debugging tools; extensive 
documentation 
Engineering data analysis; control sys- | Object-oriented mathematics/data anal- 
tems design; signal processing ysis, 2-D and 3-D graphics; integrated 
numerical programming/debugging 
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High-Performance 
Numeric Computation 
and Data Analysis 


ATLAB has rapidly become an 
industry standard for engineer- 
ing and scientific research. Its unique 
interactive interface, algorithmic foun- 
dation, easy extensibility, and speed 
make MATLAB the software system of 
choice for high productivity and high 
creativity research. 


P=. and solutions are expressed 
just as they are written mathemat- 
ically — without the need for traditional 
programming. As a result, you can 
solve numerical problems in a fraction 
of the time required to write a program 
in Fortran, Basic, or C. Then plot the 
results as 2-D and 3-D graphics, with 
publication-quality output to plotters, 
dot-matrix printers, and laser printers. 





“TI can create algorithms so 
easily that it almost seems 
like cheating.” 


Personal Engineering & 
Instrumentation News 





dd to MATLAB your choice of tools 

for digital signal processing, 
system identification, control system 
design, and more. MATLAB’s open- 
system design lets you see the algorithms 
and the implementations, even change 
them to suit your specific requirements. 


ATLAB is developed by The 

MathWorks, a leader in software 
for data analysis and mathematics. Our 
users— in thousands of companies and 
universities— know that MATLAB 
enables them to work more creatively 
and productively. Take a look at how 
MATLAB can do the same for you. 


MATLAB is a trademark of The MathWorks, Inc. Other product and brand names 
are trademarks or registezed trademarks of their respective holders. 








+ matrix arithmetic 


*matrix decompositions * 


* convolution 


* spectrum estimation 
* complex arithmetic 


nonlinear optimization 
ear equation solving 
rential equations 


+ polynomial arithmetic 


* descriptive statistics 


_ + 2-D and 3-D graphics 


“MATLAB is 
the undisputed 
choice for 
computation- 
intensive 
engineering 
work.” 


Macworld 


“MATLAB’s 
power and 
ease of use go 
a long way 
toward taking 
the drudgery 
out of 
repetitive 
analysis 
projects.” 


IEEE Spectrum 





To find out more about MATLAB, call us at (508) 653-1415. 


Cochituate Place, 24 Prime Park Way 
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If it sometimes seems that work- 


| 
ovo  fitroducing two 


maybe it’s because they have so little else 


& 
Pret with some of the 
Not so with Sun’s new SPARCstation™ 
; ; i 
ELC™ and SPARCstation IPX™ Yes, you'll 
be impressed with their specs. Really num ars in 


impressed — especially: considering the 
price. 

But step away from the hardware a 
bit, and you'll discover other numbers 
that are just as powerful. 

Consider, for instance, that SPARC- 


station is the Number One selling work- 





station family available today. It’s a com- 
forting fact in a world of ever-changing 
vendor alliances, consortiums, and deal- 
making. 


Or that SPARCstation is famed for 





making tremendous power increasingly 


affordable (our new $4,995 SPARCstation 
ELC — a 20.3 SPECmark power- 
house — is a good example). 

The 475,000 Sun workstations and 


servers that are up and running make 


475,000 The new $4,995 SPARCstation ELC gives you more than twice 


the power of our previous entry-level monochrome workstation: 
20.3 SPECmarks from a single 33-MHz chip that performs 
both integer and floating-point calculations. Load it with up 





ours the industry’s third most popular 


operating system. And since software to 64 MB of memory, and up to 5.2 GB of external storage. 
developers go where the users are, you 

can imagine how much your company 

can get done on a Sun. 


© 1991 Sun Microsystems, Inc. Sun Microsystems and the Sun logo are registered trademarks — and ELC and IPX are trademarks — of Sun 


Aca ‘ 
Better yet, don’t imagine. Crack bearing the SPARC trademark are based on an architecture developed by Sun Microsystems, Inc. UNIX is a registered trademark of UNIX 


open our latest applications catalog. 


@ 
workstations Lotus® 1-2-3°, Oracle®, and some 3,500 
p a other solutions give you the UNIX® 
the business. industry’s largest selection of software 
applications. 


Should all this motivate you to take 
















a closer look at our SPARC stations, 


you're not alone. Companies around the 


SR 


world have thus far invested $9 billion 





in Sun systems. Honestly, if that isn’t 
reassuring, what is? 
Perhaps this: Every system we sell 


is supported by a force of 16,000 tech- 


eR R 


nical experts worldwide, through more 





than sixty service partners. If 
you ever need help, they can 
provide it. 
Hopefully, these are the kind of num- 
bers you like to hear. In which case we'd 
like to offer one more: 1-800-426-5321, 


ext. 275. Call, and we'll send all sorts of 


1-800-426-5321 
The new $11,995 SPARCstation IPX is the lowest-cost acceler- 


ated graphics workstation we've ever offered. Its GX accelerator useful information about our new 
is on the motherboard, freeing up an expansion slot. Its 40-MHz 
integrated integer /floating point processor performs up to 24.4 SPEC- 
marks. (Color monitor available at additional cost). Numbers, certainly. But a few more 





SPARCstations. 


words and too. 


Microsystems, Inc. SPARCstation is a trademark of SPARC International, Inc., licensed exclusively to Sun Microsystems, Inc. Products 


System Laboratories, Inc. Lotus and 1-2-3 are registered trademarks of Lotus Development Corp. Oracle is a registered trademark of Oracle Corp. m ic rosyste ms 
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| Representative new features in math and graphics (visualization) packages (continued) 































adh 
Cl Debut] US$ 
SigmaPlot Jandel 1985 495 
Scientific 
Matlab 3.5 MathWorks 1985 | 695 and 
Inc. 
MathCAD 3.0 MathSoft 6/91 
Inc. 
ACSL (Ad- Mitchell & 1975 
vanced Con- Gauthier As- 35 000 
tinuous Simu- | sociates Inc. 
lation Language) 
Axiom NAG Inc. 10/91 1295- 
4995 
PV-WAVE Precision 1988 4500 
Visuals Inc. 
Theorist 1.11 Prescience 
Corp. 
Math Advan- Quantitative | 6/91 495- 
tage 4.0 Technology 9900 
Corp. 
N!Power Signal Tech- 








Developer!Power | nology Inc. 





3/91 4000- 
16 000 















































Ea) 


IBM PC, XT, AT, 
386, PS/2, 
Macintosh 


IBM PC, AT; Macin- 
tosh Il or SE/30; 
Apollo, Sun, DEC, 
and IBM worksta- 
tions (also assorted 
super and mini- 
super computers) 


IBM PC; Macin- 
tosh; Sun and 
other workstations 


IBM PC, AT; Macin- 
tosh; most Unix 
workstations (also 
assorted super and 
minisuper com- 
puters, and main- 
frames) 


IBM RS/6000, 
PS/2 


All DEC, HP/Apollo 
9000, IBM RS/6000, 
Sun, and SGI work- 
stations 


2/91 | 399.95 | Macintosh Beginning to advanced mathematics for 
scientists, engineers, educators, and | graphics; dozens of worked-out mathe- 
students matical notebooks in package/disk 


More than 40, in- 
cluding Macintosh 
and PC families, 
Sun, HP, DEC, IBM, 
and i860-based 
workstations 


DEC-, VAX-, Sun 
Sparcstation; any 
X-server device 


Macintosh, SGI Data analysis and visualization Contour plots; surface plots 









Derive Soft Ware- 11/90 250; | IBM PC; HP 95LX 
house Inc. 289 | palm-top; NEC 9801 
Transform 2.0 | Spyglass 3/90 495; 
Inc. 795 
Macsyma Symbolics 1982 | 795- IBM PC 386/486; 
Inc. 1495 HP 9000; Sun 3, 4, 
(aca- Sparcstation; DEC- 
demic); | station; SGI; VAX 
995- VMS/Ultrix; Sym- 
2995 bolics 3600/lvory 
(com- 
mercial) 
Systat 5.0 Systat Inc. | 10/90 | 895- IBM PC, Macin- 
1295 tosh, DEC VAX 
VisSim 1.0 Visual Solu- | 8/91 | 895 IBM PC running 
tions Inc. MS Windows 
Waterloo 1988 | 695 IBM PC, Macin- 
Maple tosh, Amiga; most 
Software workstations 
Mathematica Wolfram Re- | 7/91 | 595 and | IBM PC, Macin- 
2.0 search Inc. up tosh, DEC, HP/Ap- 





EDA = exploratory data analysis; 
WYSIWYG = what you see is what you get. 
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MGLH = multivariate general linear hypothesis; 





ollo, NeXT, Sony, 
MIPS, Sun, Data 
General, Convex, SGI 
































OSES aU LCOS 


Reduced memory requirements and 
greater memory support for IBM version; 
release of Macintosh version 


General electrical, mechanical andchem- | Optimization toolbox; ability to link ex- 
ical engineering; control systems design; | ternal C and Fortran routines with Mat- 
signal processing, data analysis, model- | lab programs 

ing, system simulation 


Applications 


Production of publication-quality scien- 
tific graphs 














Electrical, mechanical, and civil engi- | Symbolic math; optimized matrix com- 
neering; numerical methods; statistics | putations 


Simulation, analysis, and visualization of | Ability to create Bode, Nyquist, Nichols, 





many dynamic systems, including aero- | and root-locus plots; discrete state event 
space, automotive, chemical-process, | finder 
and electro-mechanical systems 























Comprehensive math, with extensive | Facilities for user-defined functions, data 
symbolic-computation and graphics | types, and macros; hypertext tutorials; 
capabilities 2-D, 3-D animation 


Test engineering; medical engineering; | 16 mapping transformations; advanced- 



































financial analysis; image and signal pro- | rendering library (3-D volume rendering) 
cessing 


WYSIWYG interactive symbolic math and 















96 subroutines added to library (634 
total); embedded system support; now 
i860 assembly code library 


Image and signal processing, seismolo- 
gy, engineering, electronics, education, 
military, and aerospace 


























General data analysis and visualization for | Integration with real-time devices; for 
radar, sonar, speech, biomedical test and | OEMs, system integration and end-users 


measurement, communications, other 
Programmability; advanced utility files 





uses 


General engineering and science educa- 
tion; symbolic math; calculus; differen- 
tial equations; linear algebra 












General scientific and engineering appli- 
cations 


Symbolics math and numerical 
math/graphics 





Scientific EDA; engineering and quality 
control 


Integration of 2-D and 3-D graphics and 
Statistics; revised and expanded proce- 
dures for MGLH and quality control 
Visual programming; nonlinear differen- 
tial equation solver 


3-D graphics and mathematical en- 
hancements 


Numerical solutions of differential equa- 


General simulation for biological, 
mechanical, chemical, and environmental 
research and engineering 


General math package, including symbol- 
ic math, numeric calculation, graphics, 
and programming 

General system and programming lan- 
guage for numerical, symbolic, and | tions; improved speed through compila- 
graphical computations in engineering, | tion; sound feature allows audible 
research, science, financial analysis, and | monitoring of equation solutions 
education 








N.A. = not available; 


OEM = original-equipment manufacturer; SG! = Silicon Graphics Inc.; 
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and C power, 
X-Window 
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requires advanced 
signal processing. 
With over 200 ready- 
to-run programs, 
automatic record 
keeping, machine- 
independence, an 
extensible file system, RQ/MMCKanol 
and more, ESPS and [RRUH Ran 
waves+ are the choices RY4IIs 
of experts worldwide. Bg@anua 
Find out about [Rees 
ESPS and waves+ — MRGIGmVOe 
UNIX extensions for MRZ@amniaes 
signal processing, [RQ@@mucniss 
now available with 
X-Interface Generation (XIG) 
on most workstations. 


Ask about our no-risk trial. 


CALL TOLL FREE 


(800)446-0028 
Se NIROPIC 


Entropic Research Laboratory, Inc. 
600 Pennsylvania Avenue, S.E., Suite 202 
Washington, D.C. 20003 
voice: (202)547-1420 FAX: (202)546-6648 
e-mail: esps@wrl.epi.com 
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Prepackaged math 


(Continued from p. 44) 
to the benefit of both. 

One result of this overlap has been the 

porting of workstation products to PCs—a 
transition to the competitive mass market 
that has compelled software vendors to im- 
prove the user-friendliness of their products. 
Graphical user interfaces, pull-down menus, 
mouse-driven commands, and other ameni- 
ties that are required for success in the PC 
market are now commonplace. 
ALGEBRA BY COMPUTER. Programs for sym- 
bolic manipulation of mathematical expres- 
sions have been around for several decades. 
Until the 1970s, they were used mainly by 
specialists and required a great deal of 
programming. Some, however, evolved into 
general-purpose mathematics packages, 
with extensive symbolic-manipulation, nu- 
merical, and graphics capabilities. Examples 
include Symbolics Inc.’s Macsyma (dating 
from the late 1960s) and Waterloo Maple 
Software Inc.’s Maple (1980). 

Mathematica, a newer addition from Wol- 
fram Research Inc., ambitiously combines 
computer algebra, numerical capabilities, 
graphics, and many other features in one 
large package. This year its vendors released 
a significantly enhanced new version for PCs 
and other systems (the MS-DOS version is 
reviewed on p. 73). 

Macsyma, Maple, and Mathematica will 
run on high-end PCs or workstations 
equipped with several megabytes of physi- 
cal memory. Derive, by contrast, is a small, 
highly effective algebra program that can run 
on PCs with as little as 540 Kbytes of mem- 
ory. (This year Soft Warehouse Inc. released 
a version for a so-called palmtop computer, 
the Hewlett-Packard HP 95LX.) 

MathCAD, another general-purpose pro- 

gram, has a scratchpad interface that com- 
bines equations, comments, and graphics on 
the computer screen. This information can 
be printed out to clearly document a calcu- 
lation and its results. This year its de- 
velopers, MathSoft Inc., released Version 3, 
which adds computer algebra (a subset of 
Maple) and other features. Version 3 runs 
under Windows and thus has its user- 
friendly command system. 
MATRICES AND MORE. Other general-purpose 
math programs are based on optimized rou- 
tines for manipulating matrices. With these 
programs, data sets are represented as ma- 
trices, and calculations are formulated as 
matrix operations on the data sets. 

Several programs (Gauss, Matlab, MLAB, 
and Xmath, for example) take this approach. 
They include, in addition, graphics and many 
other capabilities. Matlab, in particular, has 
available an assortment of application pro- 
grams called toolboxes. This year, Math- 
Works Inc. has updated the control-system 
and systems-identification toolboxes, which 
are useful for simulation and design of con- 
trol systems. A new version of Matlab is ex- 





Gain speed in your 
problem solving 
and confidence 
In your answers 
with Maple V... 


3-D Tube Plot created with Maple V. 


The symbolic math software for 
engineering, science, and 
education professionals. 


Maple, developed at the University of 
Waterloo, is today’s most complete symbolic 
math package, and it’s now available from 
MathSoft, the makers of Mathcad. Maple’s 
comprehensive library of over 2,000 built-in 
functions and easy-to-use interactive 
environment delivers a maximum strength 
program in a surprisingly uncomplicated 
package. 


® Provides power and flexibility. 
You won't believe that something so 
powerful runs on everything from 
supercomputers to computers with as 
little as IMB of memory. And Maple’s 
flexibility makes it easy to share files 
across all platforms. It's completely 
programmable... and Maple’s user 
interface supports natural mathematical 
calculations, so you can request an 
infinite variety of computations and graph 
your output in two or three dimensions. 


© Use for a wide range of applications. 
Maple is ideal for a wide range of 
applications, including helicopter blade 
design, VLSI design, chemistry, satellite 
guidance systems, econometrics, electrical 
engineering, and applied mathematics — 
to name just a few. Maple frees you from 
the “bookkeeping” of complex calculations 
and lets you concentrate on modeling and 
problem solving. 


Call us toll-free at 800-628-4223 
or use this coupon to request 


more information on Maple. 


In Massachusetts call 617-577-1017 or 
fax this coupon to 617-577-8829. 


[ ] Yes! Tell me more about Maple. 
Name 

Title 

Company or institution 

Address 

City. State Zip 

Phone (___) 





Mail this coupon to: 
MathSoft, Inc. 

201 Broadway 
Cambridge, MA 02139 
USA 
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Powerful mathe- 
matics packages let 
researchers analyze 
data points, for ex- 
ample, from an ex- 
periment typical of 
chemical kinetics, 
and instantly find 
the curve that best 
its them. 


pected later this year. 

Xmath, another matrix-based program, is 
anew product from Integrated Systems Inc. 
for Sparc workstations (with versions for 
other workstations soon to come). It runs 
under X-Windows, the window-based oper- 
ating system, and features elaborate graph- 
ics capabilities. 

All of these matrix programs come bun- 
dled with application programs for tasks 
ranging from digital signal processing to nu- 
merical solution of differential equations, 
which vastly enhances their usefulness. Ad- 
ditional, customized applications can be writ- 
ten using the interpreted languages provid- 
ed with most of these software packages. 


tS aoY 





‘ VisSim-vwind.vsm 
File Edit-Diagram Simulate Blocks 


Comparison of actual vs. predicted wind speeds at various 
akitudes over Maniwaki, Quebec 


Data courtesy John Keller 


FL ht Temp Dir Speed 
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When the problem is mathematical, 
the solution is Visual 


VisSim is the mathematical modeling software for 
the 1990s, 


TAVV 
g 


Wind Speed (knots) 


- 88 


VisSim sells for thousands less than its nearest 
competitor and yet has 65 block functions and a 
choice of 6 integration methods, 

VisSim introduces an unrivaled visual programming 
technique for high performance scientific analysis, VisSim plot options include: XY, Time History, 
Log, Log-Log, Autoscaling, Color Coding, Over 
VisSim numerically solves non-linear differential Plotting, Grid Lines, Labeling, Geometric Markers. 
equations for a multitude of engineering and 
scientific disciplines. VisSim allows import and export of ASCII files. 
VisSim VSDK supports insertion of C or 


cee VisSim/RT add-on does data acquisition and 
FORTRAN functions into VisSim blocks, 


control in real time. 


Visual Solutions, Inc, 

487 Groton Road 

Westford, MA 01886 

To order, call (508) 392-0100, Ext. 333 


VisSim is available under 
Windows 3.0 for only 
$895. Demos $25. 


Visual 
Solutions 


VisSim is a trademark of Visual Solutions Inc. 
Windows /s a registered trademark of Microsoft Corporation 
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WHAT TO LOOK FOR. Mathematics applications 
can be placed ona spectrum between num- 
ber crunching (large or repetitive calcula- 
tions) at one end, and exploratory analysis 
or one-of-a-kind calculations at the other. 
Users needing to do the former would prob- 
ably turn to one of the matrix-based pro- 
grams; for exploratory analysis one of the 
general mathematics packages might be 
preferable. 

The general mathematics packages (Mac- 
syma, Maple, Mathematica, MathCAD, and 
so on) are well suited for exploratory analy- 
sis. But they vary a lot in performance and 
features. Developing applications with a 
computer algebra program, for example, can 
be a lot of work, and users with such needs 
should carefully compare competing 
products. 

For users with PCs, key factors to con- 
sider are memory requirements and pro- 
cessor speed. The large packages call for 
high-end systems, with several megabytes 
of physical memory and fast high-capacity 
hard disks (Macsyma, for example, demands 
40 Mbytes of free disk space.) A Windows- 
based program, such as MathCAD Version 
3, will run on an 80286-based computer, but 
too slowly for most users. It is best to try 
the programs before buying them, prefer- 
ably on a system similar to one’s own. 

In addition to the general-purpose pro- 
grams described above, many specialized 
products are also available. Some carry out 
specific calculations faster or more easily 
than the general-purpose programs. 

Notable PC products in this category in- 
clude Chico Solver, a new equation solving 
program from Chico Software Co. that allows 
easy numerical solution of systems of al- 
gebraic or differential equations (Chico Solv- 
er was reviewed in IEEE Spectrum’s May 
issue on p. 22). TableCurve (Jandel Scien- 
tific) and Minsq (MicroMath Inc.) are new 
programs for fitting data to functions. TK 
Solver Plus (Universal Technical Systems) 
is a general-purpose program based on a 
highly efficient method for numerically solv- 
ing systems of equations. 

ABOUT THE AUTHOR. Kenneth R. Foster (F) 
is associate professor in the department of 
bioengineering, University of Pennsylvania 
in Philadelphia. r 
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Imagine» 
having 
the power 


to experiment..> 


Imagine having more time to ponder the ~ 
abstract, rather than having to derive the solution. 


With MACSYMA® symbolic math software you can! 


No other software today packs the computa- 
tional power, versatility, and reliability of MACSYMA. 
MACSYMA can tackle any mathematical application you 
may have, whether in algebra, calculus, trigonometry, 
or practically any other branch of higher mathematics. 
It gives you problem-solving tools such as Laplace and 
Fourier transforms, Taylor and Poisson series, solution 
of first and second order differential equations, solu- 
tions to integrals, and more. It gives you sophisticated 
2-D and 3-D graphics, and can convert your equations 
into Fortran or ‘C’ for optimal numeric performance, or 
T,X for inclusion in publications. 

MACSYMA provides unequalled accuracy too, 


with your choice of 
exact or arbitrary 
precision arithmetic, 
and gives you results at 
speeds from 10 to 100 
times faster than traditional 
methods. 
All this power is 
remarkably easy to use. With 
the help of the User's Guide, 
extensive on-line docu mentation, 
executable examples and demon- 
strations, and the Quick Reference 
Card, a beginning MACSYMA user can quickly 
become proficient, tackling problems that might 
otherwise have been too difficult or time-consuming. 
Whatever your application — engineering, 
science, economics or pure math — your work is too 
important to trust to any other math software. You 
deserve MACSYMA. 
More than just a system for doing mathemat- 
ics by computer, it’s the power tool for mathematics. 


Call 1-800-MACSYMA* about our newest release, featuring: 
¢ reduced prices °¢ ports to more RISC platforms 
¢ expanded features, including graphics for X windows 


SYMBOIICS inc. 


MACSYMA Division 
8 New England Executive Park East, Burlington, MA 01803, USA ¢ 1-800-MACSYMA; *in Massachusetts, 617-221-1250 


MACSYMA is a registered trademark of Symbolics, Inc. TeX is a trademark of the American Mathematical Society. 
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FOCUS REPORT: SOFTWARE ENGINEERING 


Embedding 


A proliferation of 
development tools for 
digital signal processing 
atiack problems in this 
kind of system design 


Insome ways, the engineer 
who designs systems 
around digital signal pro- 
cessor (DSP) chips has a 
tougher job than his col- 
leagues who design around 
conventional micropro- 
cessors. 

For one thing, DSPs are usually based on 
the so-called Harvard architecture, a data- 
flow type that can be more difficult to work 
with because it relies on multiple data buses 
and a more complicated instruction set. 
Then, too, although the signal-processing 
system designer, like his colleagues, has at 
his disposal software and hardware develop- 
ment tools to edit, compile, assemble, link, 
load, and debug software programs, some 
DSP chips are not supported by compilers 
for high-level languages, like C. 

Furthermore, esoteric DSP algorithms, 

such as those for spectral analysis, correla- 
tion, and adaptive filtering, can be tricky to 
implement, especially on a fixed-point pro- 
cessor where roundoff error is a major 
concern. 
REDUCING COSTS. Fortunately, 
there is a lengthening list of DSP 
development tools on the mar- 
ket that accelerate the design 
and development of systems 
with embedded DSPs. These 
tools—both hardware and 
software—can also slash de- 
velopment costs by letting the 
engineer focus on a specific ap- 
plication rather than the myriad 
details of the programming task 
itself. Among these personal 
computer (PC)-based packages, 
filter design and implementation 
programs predominate. 

Like conventional micropro- 
cessors, DSPs must be pro- 
grammed. The vast majority [i 
now in use are fixed-point 
(scaled integer) DSPs and are 


Bruce C. Mather 
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Zoom Controls 
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typically programmed in assembly language. 
But floating-point processors, usually pro- 
grammed in C, are rapidly attracting a fol- 
lowing as their hardware and software de- 
velopment costs decline (it is generally 
easier to program in C than ina DSP assem- 
bly language). 

To support their products’ architectures 

and instruction sets, most DSP chip 
manufacturers sell assemblers and linkers. 
Often, these tools are also resold by com- 
panies offering high-level DSP design soft- 
ware packages. 
HIGHER-LEVEL HELP. While a developmental 
program is running, designers can use 
higher-level tools—debuggers, simulators, 
and emulators—to help provide insights into 
the program’s execution and flaws. The DSP 
chip makers themselves generally sell these 
tools, sometimes with special-purpose hard- 
ware to support them. 

Usually, that hardware support is an emu- 
lator that replaces the DSP chip in the sys- 
tem being developed. Emulating the DSP’s 
functionality in real time, it allows the user 
to view internal registers and memory, set 
breakpoints, disassemble code, watch inter- 
rupt handling, and look at port inputs and 
outputs. 

Beyond this basic tool set for fundamen- 
tal system development, other DSP soft- 
ware tools can be extremely useful for 
designing, simulating, implementing, and 
testing systems with embedded DSPs. With 
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Two signals can be analyzed and manipulated at once with National 
Instruments Corp.’s Audio Frequency Fourier Analyzer, which cou- 
ples a Macintosh II workstation with hardware for digital signal process- 
ing and custom graphics software. 
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them, designers can manipulate waveforms 
for analysis, design filters, and even develop 
and simulate complete systems and al- 
gorithms, for example. 

The computer platforms they run on fall 
into three groups: Macintoshes; IBM PCs 
and compatibles; and workstations, such as 
the Sun 3, Sun 4, Sparcstation, Hewlett- 
Packard/Apollo, and DECstation. Not sur- 
prisingly, the PCs enjoy the widest variety 
of software packages, while (again, no sur- 
prise) the workstations run the most power- 
ful and most expensive programs. 

Another critical factor in considering soft- 

ware tools is the type of DSP chips support- 
ed. Those having the widest range of avail- 
able tools are the Texas Instruments 
DSP320C25 and DSP320C30, the AT&T 
DSP16 and DSP32C, the Motorola 56001 
and 96002, and the Analog Devices 21XX 
and 21020 series. (For the NEC P77220 DSP 
processor, however, the only available tools 
are from Hyperception Inc.) 
TWOFOLD SUPPORT. Both software and hard- 
ware design support is available for these 
DSP chips. Some software packages include 
code generators that produce ASCII DSP as- 
sembly language files that can be assembled 
and linked into the user’s main program run- 
ning on the digital signal processor. Since 
these code generators are specific to a DSP 
chip, it is important to indicate the exact chip 
on which the program is to run. 

Hardware support is also available, in the 

. form of accelerator boards with 
specific DSP chips. Available for 
all three classes of computer 
platforms—personal computers, 
Macs, and workstations—the 
boards plug into an empty slot on 
the computer bus and run the 
DSP programs independently of 
the host central processing unit 
or host memory. They are use- 
ful for proof-of-concept pro- 
totyping prior to custom hard- 
ware development. 

Many software packages also 
permit the user to develop a 
DSP program and then compile, 
assemble, link, download, and 
execute it directly on a plug-in 
board. Some boards, too, also in- 
clude analog input/output capa- 
bility to interface to the outside 
world of sensors, transducers, 
microphones, and the like. Many 
debuggers work with these plug- 
in boards and I/O devices to 
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permit setting breakpoints, viewing pro- 
cessor registers, and monitoring chip-pin 
states in real time. 
Such features are invaluable when tuning 
a complicated DSP system. However, a note 
of warning: sometimes the software tool 
supports only certain standard DSP opera- 
tions on the accelerator board, such as per- 
forming a fast Fourier transform or filtering, 
and uses the host CPU for the rest of the 
DSP algorithm. This may preclude real-time 
operation of the DSP algorithm since the 
host CPU, generally a conventional 
microprocessor, typically cannot execute 
DSP algorithms at real-time speeds. 
USER INTERFACES. Many, if not most, DSP 
development packages have roots in the 
original IEEE Digital Signal Processing soft- 
ware set—all written in Fortran over a de- 
cade ago and still available on magnetic tape. 
When converted for execution on single- 
user systems like PCs, they were recoded 
(often in C) and a user interface was added. 
Little of the core filter-design code has 
changed since those early days, but im- 
proved user interfaces and more sophisticat- 
ed libraries and graphics are available in later 
versions of DSP software packages. 
Companies that have recently upgraded 
their software tools include Signal Technol- 
ogy Inc., the makers of ILS, which has en- 
hanced N!Power (DSP Module) with a block 
diagram user interface, code generators, 
runtime mode under X-Windows, and ad- 
vanced DSP algorithm libraries. Another 
company, Momentum Data Systems Inc., 
has released DSPworks and QEDesign 
1000, which run on Macintoshes, PCs (under 
Windows 3.0), and the Sun 4. 
Hyperception has introduced Hypersignal- 
Windows with Block-Diagram, an icon- 
based DSP algorithm descriptional method. 
SignaLogic Inc., a spinoff of Hyperception, 
has added a DSP macro-language interface 
to Hyperception’s Hypersignal workstation 
to permit automating a DSP algorithm within 
the Hypersignal environment. Atlanta Sig- 
nal Processors Inc. has upgraded its DFDP 
product with an entirely new graphical user 
interface, improved filter-design cycling, and 
laser printer and PostScript output support. 
DSP Development Corp. has released 
Version 3.0 of its popular spreadsheet 
signal-processing package, DADiSP, which 
is available for PCs and many workstations 
[see table, p. 38]. National Instruments 
Corp. released LabView DSP Developer 
Toolkit for the Mac in August to aid DSP sys- 
tem developers. And Comdisco Systems 
Inc.’s Signal Processing Worksystem, prob- 
ably the most sophisticated DSP develop- 
ment system on the market, has added an 
option called MultiProx, with which DSP al- 
gorithms may be partitioned among sever- 
al parallel DSP processors [p. 38]. 
BLOCK DIAGRAMS. Today there is a big push 
for block-diagram algorithm development, 
an innovative way of describing a DSP al- 
gorithm that permits rapid redesign of the 
system to reduce programming errors. Such 
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e Algorithm Design and Simulation 

— DSP Functions: FFT, convolution, correlation, lin- 
ear predictive coding, power spectra, transfer func- 
tion, etc. 

— Difference Equations: signal arithmetic/trig/calcu- 
lus, feedback, function and noise generation, 
delta/unit-step functions 

— Filter wee IIR and FIR, classical and arbitrary, 
graphical filter editor, file-based and "snap-in" real- 

ing, code generation with selectable quantiza- 
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— DSP boards can be used as "DSP Accelerators" 
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TIME ANALYSIS 


e Interactive Waveform Display 

— Time domain dual- or overlaid-trace display (exam- ; 
ple at right) with cut-and-paste and rubberband tw = ey 
waveform editing, D/A output 

— Contour frequency domain dual-trace display 
(above right), with D/A output, dB/level 

— Waterfall frequency domain dual-trace display 

— Frame-based linear/log magnitude, unwrapped 
phase, and group-delay display 

— Displays include zoom, pan, random-access, vertical 
scale and limits, and screen-dump or publication- 
quality EMS-memory print to nearly 200 printers 
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* POWER SPECTROGRAPHIC ANALYSIS 
e Instrumentation and Measurement i 
— Spectrum Analyzer and Digital Oscilloscope: dual- 
or oyerlaid-trace display of analog or file input in 
time, lin/log magnitude, power spectra, transfer func- 
tion, octave band, and phase formats. Controls in- 
clude timebase, triggering, vert. scaling, offset, units, 
dB calibration, capture to disk, print-out, crosshair 
cursor readout 
— Continuous signal acquisition/generation and data 
logging to/from disk 
— Stimulus and Response measurement, with +/- stim- 
ulus delay, using output of equation-based waveform 
generator 
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e Real-Time Implementation 

— over 35 different DSP/Acquisition boards supported 

— DSP Source Code Interfaces for: Analog Devices 
ADSP-210x, AT&T DSP32C, Motorola DSP5600x 
and DSP9600x, NEC 77220, and Texas Instruments 
TMS320C25 and TMS320C30 

— Library of optimized DSP and math assembly lan- 
guage routines 

— Real-time interrupt and continuous sample/frame- 
based processing structures, user-defined modules 

— Built-in memory configuration and DSP link-utility 
output downloader 
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AND THEN THERE WAS MACRO 


A new, stand-alone superset of Hypersignal™, "Hypersignal-Macro" combines the 
necessary intelligence listed above with the higher conscious thought of a new macro 
programming language. Already, we are providing ready-to-execute, re-usable macros 
(for example, sampling-rate eae use a virtual-menu technique to extend 
the capabilities of Hypersignal. Moreover, Hypersignal-Macro includes several im- 
provements to existing functions and new DSP/Acquisition board device drivers. Call 
or write for our free demo disk; you'll be surprised at what’s evolved lately. 
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Signalogic 

9704 Skillman #111 

Dallas, TX 75243 

tel: 214-343-0069 

fax: 214-343-0163 
Australia: DSP Eng. 7-864-2459 or Boston Tech. 9-321-2899 e Denmark: Assentoft Electronics, 86-16-29-26 @ France: Bores Signal 


Processing, 44-483-740138 @ Germany: Elec. Tools, 02102-88010 @ Japan: MTT Inst. 03-5379-1971 (PC-980x no demo ni tsuite kiite kudasai) 
Korea: I.D.S. System Corp. 02-444-3593 @ South Africa: Peralex, 021-723-871 ¢ United Kingdom: Loughborough Sound Images, 0509-231843 


Hypersignal is a trademark of Hyperception. _ Signalogic is a trademark of Signalogic, Inc, 
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a 
US $ 


2195 with 
compiler 


496 (AT) 


DSP chips 

Tyce 
= Devices 
ADSP-21020 


Platforms 


D 
| IBM PC, AT, Motorola DSP56001 
_| Sun Sparcsta- . 


| tion, VME, HP, 


Mac, NeXT 


| aml} | 
IGAL, 
DSPL, 3: 
(separate) E 


Most significant new features 


Optimizing C compiler, validated by Plum- 
Hall suite; simulator, GUI with reconfigura- 
ble windows 


Graphic viewing of memory contents; 
debugging with processor running in real 
time; support of up to four DSP devices con- 
currently 


DFDP3/plus | Atlanta Signal 4/91 1045, 1195 IBM PC, AT Tl TMS320 family, FD, CG Pull-down menus and flexible data entry; 
Processors with CG AT&T DSP32 25 new signal analysis functions 


_| Athena Group 
Inc. 


DSP1600 

support 

tools 
Bittware Re- 
search Sys- _ 
tems Inc. 


diagrams represent a signal flow with each 
block portraying a particular DSP operation, 
such as filtering, convolving, switching, 
modulating, and so on. 

These blocks are often represented on a 
PC or workstation screen as graphical icons 
that can be ‘‘zoomed’’ and tailored—to 
filter-design specifications, say. Hierarchi- 


AT&T DSP32C, 
Motorola 96002, 
Te MS32003x 


“IBM PC, AT, 
oo 


AT&T Micro +500 IBM PC 386: DSP1600 s series A LSE, 
electronics Sun 3, 4; VMS D, DSPL 


| IBM PC, AT, 
: 386, PS/2 


AT&T DSP32C 


cal blocks can be constructed from lower- 
level DSP operations, such as fast Fourier 
transforms, and replaced with a single icon. 

When graphically linked on the computer 
screen—much like subroutines in a conven- 
tional programming environment—the 
blocks hide implementation details; the 
difference is that pictures replace the lines 





Start with the blazing speed of our DSP32C-based 
ZPB34 DSP processor board, then add the versatility 
of our upgraded DSPlay XL™ code development 
software. The unique combination forms one of the 
most powerful integrated DSP platforms available 
on an IBM® PC or compatible. Simple, painless, 
and powerful. 


The ZPB34 features AT&T's S0MHz DSP32C floating 
point processor and is available in four standard 
memory configurations from 64KB to 576KB. It's ideal 
for applications requiring large FFTs, execution of 
complex real-time algorithms, and image 
processing. High-speed buffered serial ports are 
included for interconnections of processing boards 
or connection to our ever-expanding line of 
high-performance analog I/O systems. 


Add power to speed with our improved DSPlay XL 
DSP code generation software. It features a menu- 
driven diagram approach to algorithm 
development and generates standard executable 
code for both AT&T's DSP32 and DSP32C. New 
version 3.19 includes over 100 DSP functions, an 
assembler for user-defined blocks, FIR and IIR digital 
filter design routines, and I/O control. 


Put the power of our DSP solutions to work for you. 
For information on our entire line, call 
1-800-548-6132, Fax (602) 741-3895, or write 
Burr-Brown Corp., P.O. Box 11400, 

™ Tucson, AZ 85734. 


Two DSP 
Tools 


ONE 
POWERFUL 
DSP 
SOLUTION 










DSPlay XL™ , Burr-Brown Corp. 
WE®, AT&T Corp. 
IBM®, IBM Corp. 


BURR-BROWN® 
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Adaptive filter enhancement package; code 
| generation via macro preprocessor; many 
signal system-analysis functions 


Tisteartnd windowing environment for 
source code development and hardware 
emulation at 33- and 25-ns cycle time 


Real-time graphics and algorithm design; 
sample source code available for spectrum 
analysis 





of code in conventional programming. 

A secondary benefit of such computer- 
aided design products is that the block- 
diagram layout itself can become part of the 
system documentation—provided that the 
package has a utility that converts the block 
diagram into a standard-format file. Products 
equipped with such an interface are 
LabView-2 by National Instruments for the 
Mac, Hypersignal-Windows Block-Diagram 
by Hyperception, and DSPlay XL by Burr- 
Brown Corp. for the PC. 

The Signal Processing WorkSystem by 
Comdisco Systems and N!Power (DSP Mod- 
ule) by Signal Technology are also block- 
diagram-oriented development systems that 
run on workstations from DEC, Hewlett- 
Packard, Sun, and other vendors. 

A FINAL CHECKLIST. When selecting DSP de- 
velopment tools, system designers should 
consider the following questions (at mini- 
mum): does it run on my development 
platform—my hardware and operating sys- 
tem? Do I need, and does the product sup- 
port, a code generator for my DSP chip? 
How comprehensive is the available library 
of DSP routines? Is there a DSP simulator 
available that runs on my development plat- 
form? Can I write my own routines to hook 
into the development environment, partic- 
ularly for block-diagram-oriented systems? 

Last but not least: will these tools be cost- 
effective? Most likely, the answer to this last 
question will be yes. 

ABOUT THE AUTHOR. Bruce C. Mather (M) is 
a senior research engineer in the advanced 
training concepts section of the Automation 
and Data Systems Division at the Southwest 
Research Institute in San Antonio, Texas. A 
specialist in digital signal processing, he is 
currently developing new hardware for im- 
plementing virtual-reality systems on low- 
cost training platforms. He received his elec- 
trical engineering degrees from the Univer- 
sity of Illinois in Urbana. 5 
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Representative software tools for embedded digital signal processing (DSP) (continued) 


ae DSP chips 
ele Cl) TT Ly Debut US) ELS ATT ar a ee Most significant new features 


Hypersignal | Hyperception 1/91 | 795-2995 | IBM PC ADSP2000, 2101, | DSPL,S Package designed for Windows 3.0; dy- 
Windows Inc. 386/486 21000; AT&T (limited), FD, | namic data exchanges for inter-application 
DSP32, 32C; Mila | CG communication; block-diagram DSP design 
56001, 96002; TI 
TMS32010, 
320025, 320030 


QEDesign | Momentum 6/91 | 895 (PC), | IBM PC; Macin- | Analog Devices, 
1000 Data Systems a | 4 AS Motowle 1 
Inc. : af 


7 


DSP56KCC 


LabVIEW National Instru- Macintosh a. DSP230X, | Combination of graphical programming with 
DSP De- ments Corp. _ 1$320030 | development software for the NB-DSP230X 
velopment |. - nd Analysis Accelerator boards for 
DSP Source | SignaLogic Inc. 795 (per | IBM PC AT, ADSP-210X; AT&T TED, Optimized assembly-language routines; 
Code Inter- DSP chip) | 386/486 DSP32C, real-time interrupt and processing 
faces for DSP5600X, structures 

Hypersig- DSP9600X; NEC 

nal-Macro 7i20) Il 

DSP Software SUE: 

N!Power | Signal Technol- 00 - _DSPL _| Extendable block diagram (Icon); object- 
(DSP Module | ogy Inc. a } / r oriented programming; linkage of X- 
DSP!Power) : . _ DI a 20; T Windows displays to DSP boards 





1k server device : : 
DSP Design- | Zola Technolo- 7/91 495- 995 Macintosh Plus, | All Motorola DSP FD, CG, GUI | Custom language incl. system modeling, 
er 1.2 gies Inc. chips waveform creation, and display; integrat- 
ed software/algorithm development under 
Apple’s Mac Programmer’s Workshop 
A = assembler; C = compiler; CG = code generator; D = debugger; DSPL = DSP library; E = emulator; FD = filter design; GUI = graphical user interface; L = linker; M'la = Motorola, S = simulator. 














The Cyclic Spectral Analysis Software package rapidly 
computes and displays spectral correlation surfaces 
(cyclic spectra) for internally generated signals 
or user-supplied data. As a basic signal 
analysis tool for communications, 
telemetry, reconnaissance and 


can be used for: 





Graphical display software that drives Postscript laser 
Signal Detection printers and Tektronix graphics terminals 


of oie te C source ‘sman 
Signal Classification code and user's manuals 


Modulation Recognition Runs on UNIX-like operating systems and VMS 


Complex-PAM and Gaussian noise generators 
Base price: $3495. 


Parameter Estimation 
Synchronization 


Time Delay Estimation 
For information and ordering: 

System Identification SSPI 6950 Yount Street Yountville, California 94599 
707 944.0648 Fax: 707 944.0144 
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FOCUS REPORT: ENGINEERING SOFTWARE 








Automating software development 


Redefining CASE as 
computer-aided systems 
engineering may be 
necessary as packages 
lake on system analyses 


The CASE industry is in a 
state of flux. Even the 
meaning of CASE is chang- 
ing. Originally an acronym 
for computer-aided soft- 
ware engineering, it has 
grown to denote com- 
puter-aided systems en- 
gineering, so as to refer to hardware as well 
as software. 

The most basic form of CASE means au- 
tomating software development. Tradition- 
al CASE tools automate structured or object- 
oriented techniques, using diagrams and tex- 
tual specifications to define system require- 
ments, model system relationships, define 
a system’s behavior, and specify the ar- 








Andrew Topper Foresite Systems 








chitecture for its software implementation. 
Recently, however, CASE tools have also 
been used to handle design issues like hard- 
ware modeling and specifications; several of 
these are included in the software packages 
now offered [see table]. 

Designers of a typical data acquisition sys- 
tem, for example, might select some of the 
CASE tools listed in the table to handle var- 
ious phases of their system design. (In each 
phase shown, a CASE tool and its manufac- 
turer are suggested in parentheses.) 

e Analysis: creation of models that repre- 
sent the hardware and software; for exam- 
ple, the physical points where data are 
collected and routing paths (Teamwork/4.0 
by Cadre Technologies Inc.). 

e Logical design: specification of the physi- 
cal characteristics and architecture for the 
software (RDD-100 Release 3.0 by Ascent 
Logic Corp.). 

e Physical design: specification of the tasks 
of each hardware module; for example, the 
handling of interrupts of incoming data or the 
use of a hardware description language 
(StateMate by i-Logix). 

¢ Code generation: generation of software 
code from the specifications (Matrixx/Sys- 


‘come the topic of interest for most de- 





temBuild V2.04 by Integrated Systems Inc.). 
e Manufacturing: transfer of hardware 
description into computer-aided engineer- 
ing data from which chips, printed-circuit 
boards, and other hardware can be manufac- 
tured (SES/workbench 2.0 by Scientific & 
Engineering Software Inc.) 
e Testing: simulated tests conducted to veri- 
fy that the system behaves according to the 
specifications (TCAT, Release 8.2, by: Soft- 
ware Research Inc.). 
e Maintenance: statistical analyses and 
studies of WHAT IF? scenarios on existing 
systems (C Development Environment by 
Interactive Development Environments 
Inc.). 

In the past year an important issue— 
integration between CASE tools—has be- 


velopers and users of CASE products. Per- 
haps the biggest drawback to the current 
CASE packages is inadequate integration of 
analysis, design, code generation, and test- 
ing tools. Some packages that claim to pass 
information from the design phase to the 
programming phase provide support for data 
structures and variables only, and not for the 
equally important structure and module 





Representative computer-aided software engineering (CASE) packages 


STE 


EAU ra 












aan 


WPT TELL FTE Ley 








eect TEN Debut | US$ LACS systems Ay Ta 
RDD-100 Re- Ascent Logic 8/91 | 33 000 | Sun, Sparcsta- 
lease 3.0 Corp. tion; Apollo; 
DEC; Mac |I 
Teamwork/4.0 | Cadre Technolo- | 6/91 | Contact | Sun, DEC, HP, | 0S/2, VMS, 






gies Inc. 








Cradle CGI Systems 


Inc. 
















vendor 


1989 | 12 500 

MacAnalyst/ Excel Software | 9/91 1595 | Macintosh System 6.0, 

Expert 3.1 7.0, A/UX 
2.0 










HP/Apollo, IBM, | Unix 


DG 









Ada, C, 
C++ 
Sun 0S, Ada, C, 
Unix Pascal 






Sun, Sparcsta- 
tion, HP/Apollo, 
DEC 











Unix, Mac Smalltalk 80 
0S documentation 


None C, Fortran reverse engineering; 
generation of test cases from struc- 
tured analysis and statistical design 
models; simulation of structured anal- 
ysis and real-time models 

None Support for DEC; document com- 
poser; configuration management; 
enhancement; global import/export 
facility 


Language Language Real-time extensions to structured 
independent | independent | analysis 









FT ELH) 
TT yea Most significant new features 


Dynamic. verification facility; user 














Power Tools Iconix Software | 1985 | Contact | Macintosh, PC, | Mac 0S, Ada, C, Enhanced multiuser dictionary and 
Engineering vendor | Unix-based DOS- C++, repository; enhanced graphical 
Inc. workstations Windows, Cobol, For- editors 
Unix-Motif | tran, Pas- 
cal, Prolog, 
and others 
IST-I IIigen Simula- 5/91 | Contact | PC AT DOS Ada, C, None Software verification and validation 
tion Technolo- vendor Fortran 
gies Inc. 
(Continued on p. 58 
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inally, get perform- 

ance, flexibility, and 
ease of use in a single 
data acquisition package. 
Without programming. 


Without compromising. 


VIEWDAC lets you ex- 
plore the full power of 
your 386/386SX/486. 
Become more productive 
with less effort. 

Acquire, analyze, and 
graph huge arrays. Run 
multiple acquisitions 
concurrently. Even set up 
new applications while 
running others. 
VIEWDAC's user- 
friendly windowing 
environment lets you do 


it all with ease. 


With VIEWDAC, you 
don't have to write code 
to get performance. 
Integrated applications 
with custom front panels, 
simultaneous real-time 
calculations and display, 
and user input are just 


mouse clicks away. 


FOR YEARS, 
Oe ae Wi (sl ae 
TN aa ely Oe 
VOU e SO) a nae 
BL aa alk 


a Oyttet 


INTRODUCING 
VIEWDAC, THE FIRST 
DATA ACQUISITION © 

rN OO) 10] 

eae) 

Ua) AR). 7 tele 


Data acquisition for your 
386/486 is no longer a 
dream. It's real. It's 
VIEWDAC. Call today. 


© Vary acquisition rates on any 
channel during a run 


e Mix high- and low-speed 
acquisition over any combina- 
tion of channels in the same 
application 


© Enjoy built-in specialized 
acquisition and control tasks 
(thermocouples, PID control, 
pulse output, etc.) 


© Use up to 20 acquisition 
boards simultaneously — even 
with all channels active 


© Select hardware from a broad 
range of suppliers 


© GPIB and RS-232 


© Time and frequency domain 
processing 


© Arbitrary wave form 
generation 


© Curve fitting 
e Basic statistical reporting 


e Interactive graphics, 
including bar charts 


Be sure to ask about our other 
software products: ASYST™, 
ASYSTANT®, and EASYEST®. 
Thirty-day money-back 
guarantee on all Keithley Asyst 
software. 


ASYST 





Asyst Software Technologies, Inc. ¢ A subsidiary of Keithley Instruments, Inc. * 100 Corporate Woods ¢ Rochester, NY 14623 © 1-800-348-0033 © 716-272-0070 * FAX: 716-272-0073. 
VIEWDAC, ASYST, ASYSTANT, and EASYEST are trademarks of Asyst Software Technologies, Inc. Copyright © Asyst Software Technologies, Inc. 1990 


386, 386SX and 486 are trademarks of Intel Corporation 
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were computer-aided software engineering (CASE) packages (continued) 























EU a 
EE 
Tia 
VHDL, Veri- 
log simula- 
tion and 
synthesis 


STOEL 
LTTE Ley 
Aa 


Ada, C 





athe 
Debut | US$ ELAS 


1987 | 60000 | Sun, Apollo, 
for all 4 | DEC, IBM 
tools RS/6000 


7/90 | 31500 | Sun Sparcsta- 
tion, HP/Apollo, 
DECstation, 
VAXstation, 
IBM RS/6000 
6/91 | 3000- | Sun Sparc- 
Development 20 000 | station, DECsta- 
Environments tion, HP9000 
Mark V 8/91 8000 Most common Ada, C, 
Systems platforms C++ 
Smartsystem Procase Corp. 1/91 | 8750; Sun 3, Sparc- C N.A. 
1750 station, DECsta- 
per tion, IBM 
module | RS/6000, MIPS 
SES/work- Scientific & En- | 2/91 | 36.000 | Sun, HP, IBM Unix VHDL Animated debuggers; interface from 
bench 2.0 gineering Soft- RS/6000 software through pictures 
ware Inc. 


Pen Release Software Re- 8/91 | Depends | Most Unix and | Unix Ada, C, C++ language adopted; X-Windows 
search Inc. on hard- | Unix work-alike C++, graphical-user interface for OSF/ Motif 
ware workstation 
systems 





UTE Le 
TS CU 

Unix, Sun 
OS, Ultrix, 
VMS 






CSS MU mre 


Panel graphics editor; Verilog output 
simulation and synthesis 


Tee Lt) compan 


ae 


Matrixx Integrated Sys- 
System-Build | tems Inc. 
V2.04 





































Graphical editor and simulator for hi- 
erarchical system design; automatic 
code generation from block diagrams 







Aegis, Ultrix | Fortran 


Le 






















Interactive Unix (Sun 
OS, Ultrix, 


HP/UX) 


DOS, Unix, 
System 7 


Reverse-engineering of existing 
C code into structure charts; code 
generation 


Capture of relationships between ob- 
jects in problem space; mapping of 
notations and methods consistently 
with the design mode 


IBM RS/6000 platform support; en- 
hanced user interface; new metrics 
module 


C Development 
Environment 













Object-Maker 
2.0 






















Sun 0S, 
Ultrix, AIX, 
MIPS 



































Cobol, For- 
tran (F77), 
Pascal 


TurboCASE 4.0 | StructSoft Inc. | 3/91 995 | Macintosh Mac 0S Language Structured design; object-oriented 
ae analysis and design supports added 










1/91 | 11 000, 


first 


Unix, Ultrix, 
Domain 


User-defined requirements fields; au- 
tomatic traceability; customized- 


Requirements 
Tracer 


Teledyne Brown 
Engineering (a 


Sun, Apollo, 
DEC, IBM 





































DG = Data General Corp.; N.A. = not applicable; 


description and flow of control. 

CASE REPOSITORIES. In a move to address the 
integration issue between CASE tools, Dig- 
ital Equipment Corp., IBM Corp., and 
Hewlett-Packard Co. have attempted to pro- 
vide their own ‘‘standards’’ for CASE 
repositories. These will allow CASE tool 
vendors to write interfaces to a standard for 
communication that most (if not all) other 
tools will share. 

When announcing its Cohesion, DEC de- 
fined it as an environment for developing, 
deploying, and managing software for infor- 
mation systems or embedded systems. Un- 
der Cohesion, all types of software develop- 
ment will be supported for VMS and Ultrix 
operating systems employed by DEC work- 
stations as well as for some non-DEC plat- 
forms. Eventually Cohesion will provide 
tools for the entire system life cycle, along 
with documentation and communication 
tools. 

The initial implementation of Cohesion 
products will be in VMS environment, with 
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ASA & Geode | Verilog Inc. 1989 Sun, DEC, 
HP/Apollo, IBM | 0S, VMS, 
RS/6000 Ultrix 


SDL = specification and description language—recommended by the CCITT for designing real-time systems. 





Division of Tele- user; SR10, AIX report and matrix capabilities 
dyne Industries 6500 
Inc.) per ad- 

ditional 

user 










Unix, Sun 


Requirement analysis and SDL-based 
design tool with simulator and Ada 
and C code generator 








future support planned for Ultrix. 

IBM’s CASE strategy for technical or real- 
time and embedded systems software de- 
velopment is based on its AIX (Advanced In- 
teractive Executive) operating system and 
the RISC System/6000 (RS/6000) hardware 
platform. The offering supports most tradi- 
tional real-time structured methods as well 
as a number of object-oriented techniques. 

Minimum requirements for IBM’s tech- 
nical CASE are AIX V.3 for the RS/6000 and 
AlXwindows Environment/6000. The com- 
pany has allotted a wide variety of develop- 
ment tools to its technical CASE en- 
vironment. 

A DISTRIBUTED ENVIRONMENT. The Soft- 
Bench package available from HP provides 
a platform for CASE tool integration under 
a distributed, Open Software Foundation 
(OSF) Motif environment. Part of the HP 
CASEdge strategy, SoftBench uses X- 
Windows System, version 11. Currently, it 
supports development in Fortran, C, and 
C++, and it includes a program editor, build- 





er, debugger, static analyzer, and develop- 
ment manager. 

All the SoftBench development tools can 
be tailored to specific preferences, and ver- 
sion and access control can be implement- 
ed within the SoftBench. CASE tools in the 
SoftBench environment communicate over 
a network, sharing a common user interface 
and an integrated help facility. SoftBench 
currently runs on the HP Series 300 and 800 
platforms under HP-UX and on the IBM 
RS/6000 series. 

As part of its technical CASE strategy, 
IBM has recently adopted SoftBench. Many 
vendors in the table are also active under the 
SoftBench program. 

Another form of CASE tool integration 
that has also been strengthened in the past 
year is the link between tools that help au- 
tomate software development functions and 
those that automate hardware development 
tasks. 

On the hardware side, many CASE 

(Continued on p. 62) 
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Attempting to analyze stacks of raw data 
can be frustrating if they can’t be transformed 
into meaningful information that you can 
easily understand and use. Trends, relation- 
ships, insights, even breakthroughs, can 
remain buried unless you can unlock your data. 

The key is PV-WAVE¥ and The Visual Data 
Analysis Software from Precision Visuals. 

PV-WAVE combines graphics with image 
processing, surface rendering, and anima- 
tion, allowing you to visually analyze and 
interpret your data. 


PV-WAVE" 
TRANSFORMS 
DATA 


INTO 
DISCOVERY 
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MP» | 
““PV-WAVE gives me the power 

and flexibility of FORTRAN 

with the ease of use of my 

spreadsheet and a wide array 

of graphics capabilities.’ 

Bill Estell 

Analytical Engineer 

United Technologies Hamilton Standard 





WELL DONE. 


Axial Mieloetly 


With PV-WAVE, you can actually see 
your data, navigate through it, and display 
meaningful results. And, depending on 
your application, choose from point and click 
or command language versions for your 
Sun, DEC, HP, IBM, and SGI workstations 
and multi-user systems running UNIX, 
ULTRIX, and VMS. 

If you’re a scientist, engineer, researcher, 
or analyst who needs to turn raw data into 
well done results, call us today and ask about 
our no-risk, 60-day money-back guarantee! 


Call Chris Logan today for your free video demo or evaluation copy of PV-WAVE. 


1-800-447-7147 


PV-WAVE 


The Visual Data Analysis Software 


Precision Visuals, Inc. 6230 Lookout Road Boulder, Colorado 80301 USA (308) 580-9000 


©1991 Precision Visuals, Inc. 


PV-WAVE is a trademark of Precision Visuals, Inc. 
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To probe 
further 


LOGIC SYNTHESIS FOR ASICs. The annual De- 
sign Automation Conference (DAC), cospon- 
sored by the IEEE, presents papers, tutori- 
als, and panel sessions on such topics as 
high-level synthesis, synthesis and delay 
testing, and technology mapping. The next 
conference will be held in Anaheim, Calif., 
June 8-12, 1992. For information, call 
303-530-4333. 

The IEEE International Conference on 
Computer-Aided Design (ICCAD) consis- 
tently devotes three or four sessions to syn- 
thesis. The next conference will be held 
Nov. 11-14 in Santa Clara, Calif. Contact the 
IEEE Computer Society at 202-371-1013. 

For proceedings of the most recent DAC 
and ICCAD meetings, call the IEEE Service 
Center’s Customer Service Department 
(445 Hoes Lane, Box 1331, Piscataway, N.J. 
08855-1331) at 1-800-678-IEEE or 908-981- 
0060; fax, 908-981-9667. The IEEE 
Proceedings for February 1990 is a special 
issue on advances in logic synthesis. 





16 MHz CPU 
DRAM to 512K 


20 MHz DSP 
SRAM to 96K 


DAPL™ Operating System 


100+ standard commands 
Custom commands in C 


ANALOG I/O 
DIGITAL I/O 


Inputs to 235K samples per second 


Outputs to 250K samples per second 


Or call for 
FREE demo diskette. 








Aart J. de Geus explores the basics in 
“‘Logic synthesis speeds ASIC design,”’ 
IEEE Spectrum, August 1989, pp. 27-31. 
ELECTROMAGNETIC DESIGN AND SIMULATION. 
A good introduction to numerical methods 
for electromagnetics is Computer-Aided 
Analysis and Design of Electromagnetic 
Devices by S. R. Hoole (Elsevier, New York, 
1989). The book gives examples of mag- 
netostatics for rotating machinery and elec- 
trostatics for high-voltage insulators and 
transmission lines. 

Numerical Techniques for Microwave and 
Millimeter Wave Passive Structures, edited 
by Tatsuo Itoh John Wiley & Sons, New 
York, 1989), covers transmission lines and 
planar antennas. Some computer source 
code is included in simple demonstrations 
of the numerical methods. 

Numerical Methods for Passive Microwave 
and Millimeter Wave Structures, edited by 
Roberto Sorrentino (EEE Press, New York, 
1989), is an excellent collection of reprint- 
ed articles for RF and microwave engineers. 

George D. Vendelin describes software 
packages for microwave circuit design in 
“Evaluating nonlinear models for microwave 
GaAsFETs,’’ Spectrum, September 1990, 
pp. 48-50. 

A more detailed introduction to the bound- 


CALL and talk 
to us about 
your project. 


y»,, (206) 453-2345 


MICROSTAR 
LABORATORIES’: 


2265 116th Avenue NE 
Bellevue, WA 98004 
FAX (206) 453-3199 
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ary element method (BEM) can be found in 
The boundary element method for engineers 
by C.A. Brebbia (Pentech Press, London, 
1984, revised edition). 

DATA ACQUISITION. A standard for a high- 
speed backplane instrumentation bus struc- 
ture is in development by an IEEE Com- 
puter Society working group as project P. 
1155. Based on VXIbus specification 1.4 by 
the VXIbus Consortium (the latest version), 
the standard is to be available in 1992. 

A working knowledge of fundamental con- 

cepts and methods of data analysis is provid- 
ed in ‘‘Engineering data analysis using the 
PC,’’ an IEEE self-study course, Product 
no. HL0409-3. Contact the IEEE Service 
Center (details above). 
MATH CALCULATION AND GRAPHICS. The 
monthly Journal of Symbolic Computation 
has many articles on symbolic manipulation 
of mathematical expressions, and has pub- 
lished extensive descriptions of major 
computer-algebra programs. It is published 
by the Academic Press Ltd., 24-28 Oval Rd., 
London NW1 7DX; (44+1) 267 4466. 

Several books exist on Mathematica. Par- 
ticularly useful is its manual, Mathematica: 
A System for Doing Mathematics by Com- 
puter, by S. Wolfram (Addison-Wesley, Read- 
ing, Mass., 1991, 2nd edition). 


'ORTRAN 


“FTN77/386 is simply the best 

FORTRAN compiler on any platform, 
anywhere - and believe me, I've tried them 
all.” (available for 386 or 486, DOS or Unix) 


“| saw INTERACTER as a graphics library 
for PC, Unix and VAX, but now | use it for 
menus, input screens and system access too. 
We can build great user interfaces - portably.” 





“We started with 150,000 lines of vintage 
FORTRAN... SPAG translated it to beautifully 
structured Fortran 77 which worked first time. 
The whole operation took less than 2 man days; 
we estimated 6 man months without SPAG. 
That’s what | call productivity” 


EaveeNealssed the pusFORT toolkit (which 
includes SPAG) has been greatly enhanced. 
New features include a global static analyser, 
standardisation of declarations, automatic clutter 
removal, variable renaming and many more. 


Call today for a free demo diskette featuring 
these (and other) products. 


If you use FORTRAN, you MUST 
check this one out. 

Polyhedron Software Ltd. 
Linden House, 93 High Street, Tel. (a 865-300579 


Standlake, WITNEY, OX8 7RH Fax (+44) 865-300232 
United Kingdom Compuserve 100013,461 


US TOLL-FREE FAX 1-800-777-5519 
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Next January, Prentice-Hall, Englewood 
Cliffs, N.J., plans to initiate an academic soft- 
ware and textbook program built on the stu- 
dent edition of Matlab. Contact the College 
Marketing Division at 201-592-2158 or 
MathWorks Inc. at 508-653-1415, ext. 417. 

An excellent text on numerical methods 

is Numerical Recipes by W. H. Press et al. 
(Fortran version, Cambridge University 
Press, New York, 1989). 
EMBEDDED SYSTEMS SOFTWARE FOR DSP. Two 
volumes in Prentice-Hall’s ‘‘Analog Devices 
Technical Reference Books’ series are R. 
J. Higgins’ Digital Signal Processing in VLSI 
(1990) and Digital Signal Processing Labora- 
tory Using the ADSP-2101 Microcomputer 
(1991) by V. K. Ingle and J. G. Proakis. 

An upgraded, color-graphics version of an 
earlier package that provides hands-on ex- 
perience with signal processing on an MS- 
DOS PC is ILS-IEEE Signal Software, Ver- 
sion 6.0, product No. HLO443-2. Contact the 
IEEE Service Center (details above). 
CASE. Computer aids to system engineering 
are among the topics discussed in the IEEE 
video course ‘‘Computer-aided systems en- 
gineering,’’ Product No. HV0087-7. As be- 
fore, contact the IEEE Service Center. An 
introduction to CASE is provided in CASE 
I-S Software Automation by Carma L. 
McClure (Prentice-Hall, 1989). A review of 
CASE tools and their use in the development 
of information systems is presented in In- 








formation Systems Development: Principles 
of Software Engineering and CASE by Al- 
bert F. Case Jr. (Prentice-Hall, 1986). 
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Data handling 


(Continued from p. 42) 

quality output of graphics and multiple-font 
text, but it provides another route for mov- 
ing results between packages. 

In any single package, the complexity of 
the functions being offered can be over- 
whelming. The would-be user should there- 
fore place a premium on the vendor’s pro- 
vision of training and support. Experience 
has shown that the level of support after the 
sale correlates closely with how effective the 
user finds a package. Most vendors supply 
some form of free telephone support, soft- 
ware update subscription services, training 
programs, and consulting. 

The power of integrated software tools 
also opens the door for their use as the basis 
for product development. Turnkey develop- 
ment and licensing arrangements are issues 
that must be discussed with prospective 
vendors. 

ABOUT THE AUTHOR. John L. Schmailzel (M), 
Ph.D., P.E., is an associate professor of 
electrical engineering at the University of 
Texas at San Antonio. His teaching and re- 
search efforts are devoted to instrumenta- 
tion and laboratory automated test equip- 
ment development. He can be reached at 
512-691-5515; fax, 512-691-5589; e-mail, 
jls@sun01.eng.utsa.edu. Sd 





ave hours over your current curve fitting 

methods with the new TableCurve v3.0! 

TableCurve will fit and rank 3320 linear 

and non-linear equations to your dataset 
in one highly automated processing step! Step 
through ranked equations, view residuals, statis- 
tics and graphs — and output data and graphs eas- 
ily in a variety of formats! Features include: 


4 3,320 Linear and Non-linear equations 
Includes polynomial, 
rational, peak (Gaus- 
sian, Lorentzian, etc), 
transition, waveform 
and many others. 
Select only the equa- 
tion groupings of 
interest or let Table 
Curve fit all equations 
to your data! 

a User defined 
equations Define your 
own equations — 
TableCurve fits and ranks them along with the 
extensive list of built-in equations. 

a Extensive fitting and ranking choices Choose 
curve fitting algorithm (Singular Value Decomp., 
Gauss-Jordan, LU Decomposition), best fit rank- 
ing criteria (DOF adj. r°, Fit Std Error, F-statistic 
and Std r’), smoothing functions (polynomial 
interpolation, FFT and Lowess) and more! 

a High speed processing Automatically fit and 
rank all 3,304 linear equations to a 50 point 
dataset in 46 seconds (using 80386SX, 16MHz 
with math coprocessor). Iteratively fit non-linear 
equations are also processed in amazing speed! 

a Unique graphical review process Graphically 
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view the fit of each equation to your data by 
pressing a key. Also obtain a full numerical 
review of confidence/ prediction limits, residuals 
and other statistics. 

a Flexible data input/output Import a huge 
dataset from ASCII, Quattro Pro? Lotus? dBase; 
and other formats. Customize selected graphs 
and output to a variety of devices including 
LaserJet® Postscript™ printers, or export directly 
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Non-linear Equations to 
Your Data —Automatically! 


to SigmaPlot® Lotus and more! 

a Export programming code for any selected 
equation Automatic code generation for pro- 
gramming in C, Pascal, FORTRAN, and several 
BASIC languages. 

a Outstanding ease of use With a superb user 
interface, full mouse support and extensive on- 
line help, TableCurve brings powerful linear and 
non-linear curve fitting to your PC in an easy-to- 
use, intuitive format. 

TableCurve is reasonably priced, backed by a full 
money-back guarantee and one of the strongest 
technical support staffs in the industry. Call 
Jandel today for more information on TableCurve 
and other scientific software: 1-800-874-1888 
(inside U.S.) or 1-415-924-8640. 


andel 


Soe IN toe 


“Microcomputer Tools for the Scientist” 


Our European office is: 
SchimmelbuschstraSe 25 
D-4006 Erkrath 2 * FRG 
02104/36098 
02104/36099 
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Software development 


(Continued from p. 58) 
products are adding support for block dia- 
grams or a hardware description language 
(HDL) for modeling and designing hardware 
components. Some products in this catego- 
ry can also generate the IEEE-1076 standard 
HDL for very high-speed integrated circuits 
(VHSIC), or VHDL, from specifications. 
When properly integrated, VHDL code may 
drive any standard computer-aided en- 
gineering (CAE) simulation tool. 

Several of the tabulated products support 





both hardware and software development, 
including StateMate from i-Logix and 
SES/workbench 2.0 from Scientific & En- 
gineering Software Inc. 

The recent integration initiatives are ex- 
pected to move the CASE industry further 
toward the promise of full software and hard- 
ware development support. 

ABOUT THE AUTHOR. Andrew Topper is presi- 
dent of Foresite Systems, a consulting firm 
in Okemos, Mich. He regularly consults and 
reports on CASE and software automation. 
He has a B.S. in computer science from 
Grand Valley State University, Grand 
Rapids, Mich. ry 


SINGLE ENVIRONMENT 
For A SINGLE Focus: 


REAL WORLD 


PROBLEM 














Just a click accesses a tool, 
data, or editor from HiQ’s 
Project Worksheet interface. 














Both numerical and graphical 
output can be generated from 
your script or directly... 


HiQ provides everything you need to 
pose your problem, solve it, graph it, 
organize data, write a report, and print 
out your presentation. For starters: 


© Over 500 built-in functions 
© HiQ-Script™ a new structured “4GL” 
programming language for engineers 
¢ The Grapher'’ real-time, 2D & 3D 
interactive graphical editor 
With HiQ on your Macintosh or UNIX 
workstation, you can focus on problem 
solving methods, not tools. 


HiQ’s Problem Solver™ 
editors automatically 
generate HiQ-Script code... 


SOLVING 























..which can then be edited or 
placed in a larger script by 
sing the HiQ-Script editor. 

















.from the Problem Solver. 
‘They 0 ji into their own 
cus aise d editors. 


Call today to find out how HiQ can 
solve your real world problems. 


1-800-488-8662 


S Bimillennium 


First in Power Computing Software 


Bimillennium Corporation 
101 Albright Way 
Los Gatos, CA 95030 


Product names are trademarks or registered trademarks of their respective holders. 
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Logic synthesis 


(Continued from p. 33) 

clude minimizing scan-chain lengths and area 
overhead, providing a way of measuring path 
delay, and eliminating redundancy at the in- 
terface between separately synthesized sub- 
circuits. 

The primary platforms for logic synthe- 
sis tools are PCs and Sun Sparcstations. New 
platforms becoming more popular are the 
IBM RS/6000, DECstations, and the 
Hewlett-Packard PA RISC line. 

Since logic synthesis is fairly new, un- 
foreseen breakthroughs can be expected. 
Already, several research trends indicate 
what new features can be expected in com- 
mercial products in a few years. For exam- 
ple, sequential logic synthesis—in addition 
to the combinational logic synthesis available 
in today’s tools—will allow more complete 
optimization. With.sequential logic synthe- 
sis, for instance, a circuit can be optimized 
by merging combinational logic on different 
sides of a register (to balance pipeline stage 
delays, for instance). 

Another new feature will be high-level 
synthesis. While logic synthesis will help 
with logic design, it cannot help with key de- 
cisions like how many state machines to use, 
which operations can share logic and 
registers, when to pipeline, or how many cy- 
cles to use for a given operation. Designers 
have to make these decisions themselves, 
drawing on their experience. But high-level 
synthesis will automatically transform a be- 
havioral specification—that is, an algo- 
rithm—into a hardware structure at the 
register-transfer level. 

Soon, too, synthesis tools will offer for- 
mal design verification. Since any tool—and 
designer—can err, their results have to be 
verified. Simulation is used routinely for 
this, but it is time-consuming for both the 
computer and the designer, and there is no 
guarantee that it will catch all possible er- 
rors. Formal verification, as part of future 
synthesis tools, will automatically prove that 
the specification and the synthesized design 
are equivalent. Formal verification is almost 
ready for use on combinational circuits and 
finite-state machines. 

The pioneers of logic synthesis have seen 
their ideas transformed into commercial 
tools in a remarkably short time, a testimo- 
ny to the urgent need for this design aid. 
ABOUT THE AUTHORS. Robert Damiano is 
manager of the logic synthesis group at the 
IBM Thomas J. Watson Research Center, 
Tarrytown, N.Y. He has a Ph.D. in 
mathematics from the University of Oregon, 
Eugene. 

Douglas S. Reeves [M] is an assistant 
professor of computer science and engineer- 
ing at North Carolina State University, Ra- 
leigh. He does research on computer archi- 
tecture and computer-aided design. He has 
a computer science Ph.D. from Pennsylvania 
State University, University Park. 4 
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201 203 205 207 209 211 213 215 217 219 221 223 225 227 229 231 233 235 237 239 241 243 245 247 249 
202 204 206 208 210 212 214 216 218 220 222 224 226 228 230 232 234 236 238 240 242 244 246 248 250 








251 262 273 284 295 306 317 328 339 350 361 372 383 394 405 416 427 438 449 460 471 482 493 504 515 526 
252 263 274 285 296 307 318 329 340 351 362 373 384 395 406 417 428 439 450 461 472 483 494 505 516 527 
253 264 275 286 297 308 319 330 341 352 363 374 385 396 407 418 429 440 451 462 473 484 495 506 517 528 
254 265 276 287 298 309 320 331 342 353 364 375 386 397 408 419 430 441 452 463 474 485 496 507 518 529 
255 266 277 288 299 310 321 332 343 354 365 376 387 398 409 420 431 442 453 464 475 486 497 508 519 530 
256 267 278 289 300 311 322 333 344 355 366 377 388 399 410 421 432 443 454 465 476 487 498 509 520 531 
257 268 279 290 301 312 323 334 345 356 367 378 389 400 411 422 433 444 455 466 477 488 499 510 521 532 
258 269 280 291 302 313 324 335 346 357 368 379 390 401 412 423 434 445 456 467 478 489 500 511 522 533 
259 270 281 292 303 314 325 336 347 358 369 380 391 402 413 424 435 446 457 468 479 490 501 512 523 534 
260 271 282 293 304 315 326 337 348 359 370 381 392 403 414 425 436 447 458 469 480 491 502 513 524 535 
261 272 283 294 305 316 327 338 349 360 371 382 393 404 415 426 437 448 459 470 481 492 503 514 525 536 
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Company. 

| Address : ignal-Workstation 
City_ State Zip Vindows software 


Country Business Phone 









@ Blocks can make use of DSP plug-in boards 


@ Open Software Architecture Kak lporicnn deceleration 


is NEW HA A SRS CRORE, te parE @ Flexible interface to allow virtually every 
@ Supports Dynamic Data Exchange algorithm application from classical telecom 
(DDE) interface applications to Digital Image Processing 


For more information, including VHS 
Demo Tape Request Form, contact: 


Hyperception, Inc. 





9550 Skillman LB 125 
Dallas, Texas 75243 


phone (214) 343-8525 
fax (214) 343-2457 


International Representatives: 


ic S : : (02102) 841000 * UK, IRELAND - Loughborough Sound Images, 
GERMANY - Electronic Tools, phone: (02102) 841013, TLX 1631 + BTX 02102841013 1 + ,fax: ( a 
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414 * FRANCE - BORES Signal Processing, phone: CC44 (0483) 740138, fax: (0483) 740136 * DENMARK - Assentoft Electronics, phone: (06) 16 29 Ei pe ) 
16 20 12 * ISRAEL - IES Ltd., phone: (03) 7510927 * TAIWAN, ROC - EXARTECH International Corp., phone: 5372201~3, fax: (02) 5422689, TLX:26172 
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Software development 


(Continued from p. 58) . 
products are adding support for block dia- 
grams or a hardware description language 
(HDL) for modeling and designing hardware 
components. Some products in this catego- 
ry can also generate the IEEE-1076 standard 
HDL for very high-speed integrated circuits 
(VHSIC), or VHDL, from specifications. 
When properly integrated, VHDL code may 
drive any standard computer-aided en- 
gineering (CAE) simulation tool. 

Several of the tabulated products support 
























Just a click accesses ar fd el 
data, or editor fi from Hi 
Project Worksheet interfa ace. 





Both numerical and graphical 
output can be generated from 
your script or directly... 







HiQ provides everything you need to 
pose your problem, solve it, graph it, 
organize data, write a report, and print 
out your presentation. For starters: 


© Over 500 built-in functions 

¢ HiQ-Script" a new structured “4GL” 
programming language for engineers 

¢ The Grapher'” real-time, 2D & 3D 
interactive graphical editor 


With HiQ on your Macintosh or UNIX 
workstation, you can focus on problem 
solving methods, not tools. 





both hardware and software development, 
including StateMate from i-Logix and 
SES/workbench 2.0 from Scientific & En- 
gineering Software Inc. 

The recent integration initiatives are ex- 
pected to move the CASE industry further 
toward the promise of full software and hard- 
ware development support. 

ABOUT THE AUTHOR. Andrew Topper is presi- 
dent of Foresite Systems, a consulting firm 
in Okemos, Mich. He regularly consults and 
reports on CASE and software automation. 
He has a B.S. in computer science from 
Grand Valley State University, Grand 
Rapids, Mich. rs 
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clude minimizing scan-chain lengths and area 
overhead, providing a way of measuring path 
delay, and eliminating redundancy at the in- 
terface between separately synthesized sub- 
circuits. 

The primary platforms for logic synthe- 
sis tools are PCs and Sun Sparcstations. New 
platforms becoming more popular are the 
IBM RS/6000, DECstations, and the 
Hewlett-Packard PA RISC line. 

Since logic synthesis is fairly new, un- 
foreseen breakthroughs can be expected. 
Already, several research trends indicate 
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synthesis tools, will automatically prove that 
the specification and the synthesized design 
are equivalent. Formal verification is almost 
ready for use on combinational circuits and 
finite-state machines. 

The pioneers of logic synthesis have seen 
their ideas transformed into commercial 
tools ina remarkably short time, a testimo- 
ny to the urgent need for this design aid. 
ABOUT THE AUTHORS. Robert Damiano is 
manager of the logic synthesis group at the 
IBM Thomas J. Watson Research Center, 
Tarrytown, N.Y. He has a Ph.D. in 
mathematics from the University of Oregon, 
Eugene. 

Douglas S. Reeves [M] is an assistant 
professor of computer science and engineer- 
ing at North Carolina State University, Ra- 
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Hypersignal-Windows'’ Block Diagram 


Advanced Simulation Software under Windows 3.0 


Data Flow Driven @ Compatible with Hypersignal-Workstation 
and other Hypersignal-Windows software 


Multi-Rate Applications including i aiiearions 


decimation, interpolation, etc. 

: 5 @ Blocks can make use of DSP plug-in boards 

Open Software Architecture . rf Pee 

; for algorithm acceleration 

New Blocks created using standard C ae, ; 
8 @ Flexible interface to allow virtually every 

Supports Dynamic Data Exchange algorithm application from classical telecom 


(DDE) interface applications to Digital Image Processing 


For more information, including VHS 
Demo Tape Request Form, contact: 
Hyperception, Inc. 
9550 Skillman LB 125 
Dallas, Texas 75243 


phone (214) 343-8525 
fax (214) 343-2457 





International Representatives: 


GERMANY - Electronic Tools, phone: (02102) 841013, TLX 1631 + BTX 02102841013 1 + ,fax: (02102) 841000 * UK, IRELAND - Loughborough Sound Images, 
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414 * FRANCE - BORES Signal Processing, phone: CC44 (0483) 740138, fax: (0483) 740136 * DENMARK - Assentoft Electronics, phone: (06) 16 29 26, fax: (86) 

16 20 12 * ISRAEL - IES Ltd., phone: (03) 7510927 * TAIWAN, ROC - EXARTECH International Corp., phone: 5372201~3, fax: (02) 5422689, TLX:26173 

EXARTECH 65 
Circle No. 229 








INDEX 


Companies whose software packages are tabulated in this 
report are listed below. Page numbers refer to the begin- 
ning of the tables in which the packages appear. To obtain 
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Cadence Design Systems Inc., Systems Division, Two Lowell 
Research Center Dr., Lowell, Mass. 01852-4995; 508-458-1900 
circle no. 251 


CYULT WVL_7Z 


SEIvi—» a compact card. 








Exemplar Logic Inc., 2550 9th St., #102, Berkeley, Calif. 94710; 
415-849-0937 circle no. 252 
MCNC, Center for Microelectronics, Box 12889, Research Trian- 
gle Park, N.C. 27709-2889; 919-248-1800 circle no. 253 
Mentor Graphics Corp., 8005 SW. Boeckman Rd., Wilsonville, 
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Ansoft Corp., Four Station Square, Suite 660, Pittsburgh, Pa. 
15219; 412-261-3200 circle no. 258 
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DERIVE is a registered trademark of Soft Warehouse, Inc. 


DERIVE®, A Mathematical Assistant is now available for palmtops through 486-based PCs. 





The DERIVE® = * Symbolic math from algebra 
program through calculus. 
solvesboth + Piots in both 2-D and 3-D. 
symbolic : 5 
andnumeric ° Simple, letter-driven menu 
problems, interface. 

and it plots * Solves equations exactly. 


beautifully too. « Understands vectors and 
matrices. 


* Split or overlay algebra and plot 


2000 Years of windows. 
Mathematical Know- 


ledge on a Disk 


of digits. 


* Simplifies, factors and expands 


expressions. 
VISA 








probability functions. 





2 | 
a 











XX 





* Displays accepted math notation. 
* Performs arithmetic to thousands 


* Does exponential, logarithmic, 
trigonometric, hyperbolic and 


EduCALC 


* Taylor and Fourier series 
approximations. 


* Permits recursive and iterative 
programming. 

* Can generate Fortran, Pascal and 
Basic statements. 


System requirements 


PC version: MS-DOS 2.1 or later, 
only 512Kb RAM and one 3.5" or 
5.25" disk drive. Suggested retail 
price is $250. EduCALC: $219.00. 
ROM-card version for the HP 95LX 
Palmtop computer. Suggested 
retail $289; EduCALC: $239.95 
Contact EduCALC for FREE Cat- 
alog featuring all HP 95 accesso- 
ries, call 8-5, Mon-Fri, West Coast 
time for orders/technical help. 
30-Day money back guarantee! 


1-800-677-7001 


27953 Cabot Rd. + Laguna Niguel, CA 92677 
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ton, Pa. 15342-0065; 412746-3304 circle no. 272 


DATA ACQUISITION, ANALYSIS, DISPLAY AND TECHNICAL 
REPORTING SOFTWARE, p. 38 


BBN Systems & Technologies, 10 Moulton St., Cambridge, 
Mass. 02138; 617-873-2120 circle no. 273 
BV Engineering Inc. , Professional Software, 2023 Chicago Ave., 
Suite B13, Riverside, Calif. 92507; 714781-0252 circle no. 274 
Comdisco Systems Inc., 919 East Hillsdale Bivd., Foster City, 
Calif. 94404; 415-574-5800 circle no. 275 
Data Translation Inc., 100 Locke Dr., Marlboro, Mass. 01752; 
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DSP Development Corp., One Kendall Square, Cambridge, Mass. 
02139; 617-577-1133 circle no. 278 
Entropic Research Laboratory Inc. , 600 Pennsylvania Ave,, S.E., 
Suite 202, Washington, D.C. 20003; 202-547-1420 

circle no. 279 
Famous Engineer Brand Software, 4855 Finlay St., Richmond, 
Va. 23231; 804-222-2215 circle no. 280 
Galorath Associates Inc. , Seer Technologies Division, Box 11089, 
Marina Del Ray, Calif. 90295; 213-670-3404 circle no. 281 
Hewlett-Packard Co., Measurement Systems Operation, Box 
301, Loveland, Colo. 80539-0301; 303-679-2592 

circle no. 282 
Hyperception Inc. , 9550 Skillman, LB 125, Dallas, Texas 75243; 
214-343-8525 circle no. 283 
Integral Signal Processing, 7719 Wood Hollow Dr., Suite 219, 
Austin, Texas 78731-1634; 512-346-1451 circle no. 284 
Integrated Systems Inc. , 3260 Jay St., Santa Clara, Calif. 95054; 
408-980-1500 circle no. 285 
Intelligent Instrumentation/Burr-Brown, 1141 W. Grant Rd., 
MS 131, Tucson, Ariz., 85705; 602-624-2434 circle no. 286 
Jandel Scientific, 65 Koch Rd., Corte Madera, Calif. 94925; 415- 
924-8640 circle no. 287 
Jasco Systems Ltd., Marine Technology Centre, 9865 W. 
Saanich Rd., Sidney, B.C. V8L 3S1, Canada; 604-656-0234 

circle no. 288 
Keithley Asyst, 100 Corporate Woods, Rochester, NY. 14623; 716- 
272-0070 circle no. 289 
Laboratory Technologies Corp., 400 Research Dr. Wilmington, 
Mass. 01887; 508-657-5400 circle no. 290 
Microtec Research Inc. , 2350 Mission College Bivd., Suite 500, 
Santa Clara, Calif. 95054; 408-980-1300 circle no. 291 
Microway Inc., Box 79, Kingston, Mass. 02364; 508-746-4678 

circle no. 292 
Mihalisin Associates Inc., 600 Honey Run Rd., Ambler, Pa. 
19002; 215-646-3814 circle no. 293 
National Instruments Corp., 6504 Bridge Point Parkway, Aus: 
tin, Texas 78730-5039; 512-794-0100 circle no. 294 
Omega Engineering Inc. , One Omega Dr., Box 4047, Stamford, 
Conn. 06907; 203-359-1660 circle no. 295 
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Operation Technology Inc., 17870 Skypark Circle, Suite 102, Ir- 
vine, Calif. 92714; 714-476-8117 or 800-477-ETAP 

circle no. 296 
Paladin Software Inc., 3945 Kenosha Ave., San Diego, Calif. 
92117; 619-490-0368 circle no. 297 
Preston Scientific Inc., 805 E. Cerritos Ave., Anaheim, Calif. 
92805; 714776-6400 circle no. 298 
Quinn-Curtis Inc., 35 Highland Circle, Needham, Mass. 02194; 
617-449-6155 circle no. 299 
Scientific Software Tools Inc., 30 East Swedesford Rd., Mal- 
vern, Pa. 19355; 215-889-1354 circle no. 300 
Signal Analytics Corp., 374 Maple Ave. E., Suite 204, Vienna, 
Va. 22180; 703-281-3277 circle no. 301 
Signalogic Inc., 9704 Skillman, #111, Dallas, Texas 75243; 214- 
343-0163 circle no. 302 
Signal Technology Inc., 120 Cremona Dr., Box 1950, Goleta, 
Calif. 93116-1950; 800-235-5787 or 805-968-3000 

circle no. 303 
Silvaco International, 4701 Patrick Henry Dr, Bldg. #3, Santa 
Clara, Calif. 95054; 408-988-2862 circle no. 304 
Sonitech International Inc., 14 Mica Lane, Suite 208, Welles- 
ley, Mass. 02181; 617-235-6824 circle no. 305 
Speakeasy Computing Corp., 224 S. Michigan Ave., Chicago, 
Ill. 60604; 312-427-2400 circle no. 306 
Spiral Software, 15 Auburn Place, Brookline, Mass. 02146; 617- 
739-1511 circle no. 307 
Stat-Ease Inc., 2021 E. Hennepin Square, Suite 191, Minneapo- 
lis, Minn. 55413; 612-378-9449 circle no. 308 
Statistical Sciences Inc., 1700 Westlake Ave. N., Suite 500, Seat- 
tle, Wash. 98109; 206-283-8802 circle no. 309 
Statistical Signal Processing Inc. , 6950 Yount St., Yountville, 
Calif. 94599; 707-944-0648 circle no. 310 
Strawberry Tree Inc., 160 South Wolfe Rd., Sunnyvale, Calif. 
94086; 408-736-8800 circle no. 311 
TCI Software Research Inc., 1190 Foster Rd., Las Cruces, N.M. 
88001; 505-522-4600 or 800-874-2383 circle no. 312 
3-D Visions Inc. , 2780 Skypark Dr., Torrance, Calif. 90505; 213- 
325-1339 circle no. 313 
TriMetrix Inc., 444 N.E. Ravenna Bivd., Suite 210, Seattle, Wash. 
98115; 206-527-1801 circle no. 314 


MATH CALCULATIONS AND GRAPHICS (VISUALIZATION) 
SOFTWARE, p. 44 


Amtec Engineering Inc. 3055 112th Ave. N.E., Suite 208, Box 
3633, Bellevue, Wash. 98009-3633; 206-827-3304 
circle no. 315 
Aptech Systems Inc., 26250 196th Place S.E., Kent, Wash. 
98042; 206-631-6679 circle no. 316 
Aurastar Information Systems Inc., 12001 North Central Ex- 
pressway, Suite 1050, Dallas, Texas 75243; 21470-1950 
circle no. 317 
Box 5174, Chico, Calif. 95927-5174; 916-342- 
circle no. 318 
Civilized Software Inc., 7735 Old Georgetown Rd., #410, Bethes- 
da, Md. 20814; 301-652-4714 circle no. 319 
Eighteen Eight Laboratories, 1247 Tamarisk Lane, Boulder City, 
Nev. 89005; 702-294-5009 circle no. 320 
Electronic Imagery Inc., 1300 Park of Commerce Blvd., Suite 
273, Delray Beach, Fla. 33445; 407-2437947 circle no. 321 
Fort Pond Research, 15 Fort Pond Rd., Acton, Mass. 01720; 508- 
263-9692 circle no. 322 
Integrated Systems Inc. , 3260 Jay St., Santa Clara, Calif. 95054; 
408-980-1500 circle no. 323 
Jandel Scientific, 65 Koch Rd., Corte Madera, Calif. 94925; 415- 
924-8640 circle no. 324 
MathSoft Inc. 201 Broadway, Cambridge, Mass. 02139-1901; 617- 
577-1017 circle no. 325 
MathWorks Inc., Cochituate Place, 24 Prime Park Way, Natick, 
Mass. 01760; 508-653-1415 circle no. 326 
Mitchell & Gauthier Associates Inc.,, 200 Baker Ave., Concord, 
Mass. 01742; 508-369-5115 circle no. 327 
NAG Inc., 1400 Opus Place, Suite 200, Downers Grove, Ill. 60515- 
§702; 708-971-2337 circle no. 328 
Precision Visuals Inc., 6260 Lookout Rd., Boulder, Colo. 80301; 
303-530-9000 circle no. 329 
Prescience Corp. , 939 Howard St., San Francisco, Calif. 94103; 
415-543-2252 circle no. 330 
Quantitative Technology Corp., 8700 SW. Creekside Place, 
Beaverton, Ore. 97005; 800-388-6284 circle no. 331 
Signal Technology Inc., 120 Cremona Dr., Box 1950, Goleta, 
Calif. 93116-1950; 800-235-5787 or 805-968-3000 
circle no. 332 
Soft Warehouse Inc., 3660 Waialae Ave., Suite 304, Honolulu, 
Hawaii 96816-3236; 808734-5801 circle no. 333 
Spyglass Inc., 701 Devonshire Dr., #C-17, Champaign, Ill. 61820; 
217-355-6000 circle no. 334 


Chico Software Co., 
3279 
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Symbolics Inc., Macsyma Division, 8 New England Executive 
Park, Burlington, Mass. 01803; 617-221-1250 or 1-800-MACSYMA 

circle no. 335 
Systat Inc., 1800 Sherman Ave., Evanston, Ill. 60201; 708-864- 


5670 circle no. 336 
Visual Solutions, Box 1414, Westford, Mass. 01886, 508-692-5499 
circle no. 337 


Waterloo Maple Software Ltd., 160 Columbia St. W., Water- 
loo, Ont., N2L 3L3, Canada; 519-747-2373 circle no. 338 
Wolfram Research Inc., 100 Trade Center Dr., Champaign, Ill. 
61820; 217-398-0700 circle no. 339 


EMBEDDED SYSTEMS SOFTWARE FOR DIGITAL SIGNAL 
PROCESSING, p. 54 


Analog Devices Inc., One Technology Way, Box 9106, Norwood, 


Mass., 02062-9106; 617-461-3821 circle no. 340 
Ariel Corp. , 433 River Rd., Highland Park, N.J. 08904; 908-249- 
2900 circle no. 341 


Athena Group Inc. , 3424 N.W. 3ist St., Gainesville, Fla. 32605; 
904-371-2567 circle no. 342 
Atlanta Signal Processors Inc. , 770 Spring St., N.W., Atlanta, 
Ga. 30308; 404-8927265 circle no. 343 
AT&T Microelectronics, 2C-257, 555 Union Blvd., Allentown, Pa. 
18103; 215-439-5800 circle no. 344 
Bittware Research Systems, 400 East Pratt St., 8th Floor, Bal- 
timore, Md. 21202; 800-848-0436 circle no. 345 
Hyperception Inc. 9550 Skillman, LB 125, Dallas, Texas 75243; 
214-343-8525 circle no. 346 
Momentum Data Systems Inc., 1520 Nutmeg Place, #108, 
Costa Mesa, Calif. 90802; 714-557-6884 circle no. 347 
Motorola Inc., DSP Marketing, 6501 William Cannon Dr. W., M/D 
0E314, Austin, Texas 78735; 512-891-2030 circle no. 348 
National Instruments Corp., 6504 Bridge Point Parkway, Aus- 
tin, Texas 78730-5039; 512794-5728 circle no. 349 
Signalogic Inc. , 9704 Skillman, #111, Dallas, Texas 75243; 214- 
343-0069 circle no. 350 
Signal Technology Inc., 120 Cremona Dr, Box 1950, Goleta, 


When it comes to choosing — 
a Network Analyzer, aoe 


Network Anal yzer 


One good look at our demo disk 
will convince you that LANWatch 
is the only network analyzer 

_ software you'll ever need. 
Indeed, you'll quickly see why 
PC Magazine designated it their 


Editor’s Choice. 


Demo jDeLe 


existing network anytime you like, 
for a quick glance or a detailed 
look. LANWatch fully supports 
Ethernet, Token Ring and StarLAN 
networks running TCP/IP, XNS, 
DECnet and VINES. You can even 
add your own protocol recogni- 
tion...the code’s included, 


View the comprehensive screen 


displays, conveniently color-coded 
by protocol. Zoom in on individual 
packets for all the information you 
need to locate and diagnose 


So, use this publication's bingo 
card to send for your free demo 
disk of the only network analyzer 
you'll ever need: LANWatch. 


transmission problems. Experi- 


ment with the powerful filters. 


 Forall its abilities, LANWatch is 
inexpensive. There’s no need to 
purchase a dedicated hardware 

_ system. Simply tap into your — 


fis" Inc: 


26 Princess St. 
Wakefield, MA 01880-3004 
- Phone: (617) 246-0900 — 
: ad efit) HEP 
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Calif., 93116-1950; 800-235-5787, 805-968-3000 circle no. 351 
Zola Technologies Inc., 6195 Heards Creek Dr, NW., Suite 201, 
Atlanta, Ga. 30328; 404-843-2972 circle no. 352 


COMPUTER-AIDED SOFTWARE ENGINEERING (CASE) 
SOFTWARE, p. 56 


Ascent Logic Corp., 180 Rose Orchard Way, #200, San Jose, 
Calif. 95134; 408-943-0630 circle no. 353 
Cadre Technologies Inc., 222 Richmond St., Providence, R.I. 
02903; 401-351-5950 circle no. 354 
CGI Systems Inc., One Blue Hill Plaza, Box 1645, Pearl River, 
NY. 10965; 914-735-5030 circle no. 355 
Excel Software, Box 1414, Marshalltown, lowa 50158; 515-752- 
5359 circle no. 356 
Iconix Software Engineering Inc., 2800 28th St., Suite 320, 
Santa Monica, Calif. 90405-2934; 213-458-0092 circle no. 357 
Iligen Simulation Technologies Inc. , 250 Storke Rd., Suite 10, 
Goleta, Calif. 93117; 805-968-8661 circle no. 358 
i-Logix, 22 Third Ave., Burlington, Mass. 01803; 617-272-8090 

circle no. 359 
Integrated Systems Inc., 3260 Jay St., Santa Clara, Calif., 
95054-1215; 408-980-1500 circle no. 360 
Interactive Development Environments Inc. , 595 Market St., 
10th Floor, San Francisco, Calif. 94105; 415-543-0900 


circle no. 361 
Mark V Systems, 16400 Ventura Blvd., #303, Encino, Calif. 91436; 
818-9957671 circle no. 362 


Procase Corp., 3130 De La Cruz Bivd., Santa Clara, Calif. 95054; 
408727-0714 circle no. 363 
Scientific & Engineering Software Inc., 4301 Westbank Dr., 
Building A, Austin, Texas 78746; 512-328-5544 circle no. 364 
Software Research Inc. , 625 Third St., 4th Floor, San Francis- 
co, Calif. 94107-1997; 415-057-1441 circle no. 365 
StructSoft Inc., 5416 156th Ave. S.E., Bellevue, Wash. 98006; 
206-644-9834 circle no. 366 
Teledyne Brown Engineering, Cummings Research Park, 300 
Sparkman Dr., Mail Stop 202, Huntsville, Ala. 358077007; 800- 
633-4675 circle no. 367 
Verilog Inc., 3010 LBJ Freeway, Suite 900, Dallas, Texas 75234; 
214-241-6594 circle no. 368 
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Acceleration Consultants, 53 Rock Point Place, N.E., Albuquer- 
que, N.M. 87122; 505-296-6689 circle no. 227, p. 69 
Amtec Engineering Inc. , Box 3633, Bellevue, Wash. 98009; 206- 
827-3304 Circle no. 232, p. 69 
Aptech Systems Inc., 26250 196th PI., S.E., Kent, Wash. 98042; 
206-432-7855 circle no. 216, p. 32 
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214-343-8525 circle no. 229, p. 65 
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BBNMProbe 


] 


Your key to interactive analysis 


and direct data access. 


BBN/Probe™ software is a powerful inter- 
active time-series data reduction, analysis 
and graphics system that gives engineers 


and analysts direct access to data sets 
containing thousands of variables and 


consuming gigabytes of storage. 


The fully integrated BBN/Probe software 
allows for both interactive and automated 


analysis. Little or no programming 


experience is required to perform sophis- 


ticated analyses and produce complex 


graphs, tabulations, and reports. 
For more information, call: 


BBN Systems and Technologies 


A Division of Bolt Beranek and Newman Inc. 


10 Moulton Street Cambridge, MA 02138 
Telephone (617) 873-2120 FAX (617) 873-2205 
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Integrated Engineering Software, 347-435 Ellice Ave., Winni- 
peg, Man. R3B 1Y6, Canada; 204-942-5636 circle no. 214, p. 33 
Integrated Systems Inc. , 3260 Jay St., Santa Clara, Calif. 95054; 
408-980-1500 circle no. 205, p. 27 
Intusoft, Box 710, San Pedro, Calif. 90733; 213-833-0710 
circle no. 210, p. 37 
Jandel Scientific, 65 Koch Rd., Corte Madera, Calif. 94925; 415- 
924-8640 circle no. 233, p. 61 
Macsyma Symbolics, 8 New England Executive Park E., Burling- 
ton, Mass. 01803; 800-622-7962 circle no. 236, p. 51 
MathSoft, 201 Broadway, Cambridge, Mass. 02139; 800-628-4223 
circle no. 217, p. 49 
MathWorks Inc., Cochituate Place, 24 Prime Park Way, Natick, 
Mass. 01760; 508-653-1415 circle no. 220, p. 45 
MicroSim Corp., 20 Fairbanks, Irvine, Calif. 92718; 800-245-3022 
circle no. 201, p. 28-31 
Microstar Laboratories, 2265 116th Ave., N.E., Bellevue, Wash. 
98004; 206-453-2345 circle no. 219, p. 60 
Polyhedron Software, Linden House, 93 High St., Standlake, Wit- 
ney OX8 7RH, England; (44+865) 300 579 
circle no. 209, p. 60 
Precision Visuals Inc. , 6260 Lookout Rd., Boulder, Colo. 80301; 
303-530-9000 circle no. 231, p. 59 
Prescience Corp., 939 Howard St., #103, San Francisco, Calif. 
94103, 800-827-6284 circle no. 225, p. 42 
Signalogic Inc. , 9704 Skillman, Suite 111, Dallas, Texas 75243; 
214-343-0069 circle no. 223, p. 53 
Software Research Inc., 625 Third St., San Francisco, Calif. 
94107; 415-957-1441 circle no. 208, p. 37 
Spiral Software, 15 Auburn Place, Brookline, Mass. 02146; 617- 
739-1511 circle no. 202, p. 32 
Statistical Signal Processing Inc., 6950 Yount St., Yountville, 
Calif. 94599; 707-944-0648 circle no. 224, p.55 
Sun Microsystems Inc. , 2550 Garcia Ave., Mountain View, Calif. 
94043; 800-426-5321 circle no. 204, p. 46-47 
Swanson Analysis Systems Inc. , Box 65, Johnson Road, Hous- 
ton, Pa. 15342; 800-937-3321 circle no. 206, p. 24 
Visual Solutions Inc. , 487 Groton Rd., Westford, Mass. 01886; 
508-392-0100 circle no. 226, p. 50 
Wolfram Research Inc., 100 Trade Center Dr., Champaign, Ill. 
61820; 217-398-0700 circle no. 215, p. 43 


Telemetry & Avionics 
Flight Testing 
Simulation 

Process Monitoring 
Telecommunications 
Automotive 


UT 


International Offices: London 44 81 (1) 745+2800; Munich 49 89 225 395; 
Paris 33 (1) 40 83 0707; Milan 39 2 77 29226; Toronto 416 629 9272; 


Sydney 61 2 965 7213; Tokyo 813 3222 1951; Netherlands 31 3402 50488 
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Looking for 3 


D Plotting Software 


That’s Easy to Use? 


Light-Source Shaded 


Now you can create plots on 
general 3D surfaces with ease. 
Assign different plot types to dif- 
ferent surfaces—like contour lines, 
vectors, streamlines, color-flooded 
contours, light-source shading, wire 
frame, colored-contour lines, hid- 
den-line-removed mesh, and com- 
binations of the above. 

TECPLOT is an_ interactive 
menu-driven program that in- 
tegrates 1D plotting (bar charts, 
XY plots, scatter plots, curve fits, 
etc.), 2D plotting (contours, vector 


Flooded Contours 


fields, streamlines, etc.) with 
general 3D surface plotting. It is 
especially suited for visualizing 
computational fluid dynamics 
data (including finite-element grids). 

We think TECPLOT is the best 
general purpose plotting program 
available, but you can find that out 
for yourself—eall for a DEMO 
today. Available for PCs and most 
workstations. 


‘QTECPLOT 


Phone: (206) 827-3304 
Fax: (206) 827-3989 


AMTEC ENGINEERING, INC - P.O.BOX3633 - BELLEVUE, WA 98009-3633 
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Designed to encompass standard image 
MONAT MCU USE AELSY Ca 
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re mT im crease (eel) 
YIQ, VHS, unique resolution pan/zoom, 
unlimited macro capability, image collage 
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For electric and magnetic fields 

EMP 2.0 is as indispensable as 

your calculator... 0a 
Peer bts rt teh ae ee Corb 


EMP 2.0 is a powerful field solution package for 
386/387 or 486 MS-DOS computers. The progres find 
static electric or magnetic fields in both. rectangular 
and cylindrical geometries. EMP 2.0 uses a 
sophisticated conformal triangular mesh for incredible 
speed, EMP 2.0 handles the full range of materials, 
including dielectrics, ferrites, iron and permanent 
magnets. EMP Version 2.0 is easy to learn and easy 
to remember. Start design calculations the first day. 


ImageScale Tools provides the 
TOS AALS AICCCR IUCN BLOC 
incorporating a layer design and hard- 
ware independence. The toolkit includes 
CCN NC CML 4a aC (Ta 
modules (.0BJ), menu source code and a 
sample program, all written in "C’, for 
ra Tite 


O Geometry input direct from 
AUTOCAD 

© Supports all graphics screens and 
popular hardcopy devices 

© Built-in extended memory driver 
© Comprehensive field analysis tools 
with mouse support 

O High speed - typical runtimes less 
than 5 minutes 

O Moderate one-time purchase price 
© Unconditional no-risk guarantee 


DCN Cea EL 
CaO CUM MCMC IN 


RCRA 
= 


Electronic Imagery, Inc. 
1300 Park of Commerce Boulevard, Suite 273 
Delray Beach, FL 33445 
1-800-645-9657 


Circle No. 238 


For a free catalog and demonstration disk, contact 


ACCELERATION 
4 C i CONSULTANTS 
INCORPORATED 


53 Rock Point Place NE, Albuquerque, New Mexico 87122 
Voice and FAX (505) 296-6689 
[In Japan and the Far East, contact AET Associates, FAX (408) 996-1962] 
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ont settle for graphics 





Read the writing on the wall. You don’t want to performance that will truly help you make your mark. 
compromise your image with graphics that don’t paint For instance, the Gt4x graphics subsystem can draw 
the best picture. With IBM’s new line of graphic 800,000 2D and 3D vectors and 80,000 Lighted 


adapters, you don’t have to. 

IBM has unveiled 
new levels of price/per- 
formance for fast 2D and 
3D solids graphics appli- 
cations. And the faster 
you can visualize data, 
the faster you can get your 
ideas across. Within the 
RISC System/6000™ 
family of POW ERstations, 
you can get graphics 


Gouraud-shaded triangles per second, and 
gives you up to 16.7 million colors to work 
with to showcase projects such as solids 
designs and scientific visualization. 


When you really want to display your 
vision, there’ the POW ERgraphics GTO 


| ars | at | atx | aro | 
foemnem | x | Sor | on [ro 


ee == 


Lighted 3D 
Lrctcarokbenate 80K 120K 
triangles/Secor 





IBM and AIX are registered trademarks and RISC System/6000 and graPHIGS are trademarks of International Business Machines Corporation. SPECmark is a trademark of Standard 
Performance Evaluation Corporation. X Windows Systems is a trademark of Massachusetts Institute of Technology. GL is a trademark of Silicon Graphics Inc. Motif is a trademark of 


The Open Software Foundation, Inc. UNIX is a registered trademark of UNIX System Laboratories, Inc. HAGAR THE HORRIBLE Character(s) © 1991 King Features Syndicate, Inc. 
©1991 IBM Corp. 








subsystem which produces 
almost a million 3D vectors 


and 120,000 Gouraud- 


for fast, realistic shading 
effects. 

And for those who 
need 2D graphics, for things like electrical design, 
there’s the Gt3 that delivers 650,000 2D vectors per 
second in up to 256 striking colors. Best of all, GTO, 
Gt4 and Gt4x clearly lead the way on all APIs includ- 
ing X Windows Systems; GL graPHIGS™ and Motif 

These impressive graphics are all part of the 
family portrait of RISC System/6000 





POW ERstations and POW ERservers— For the Power one (4 


shaded triangles per second, 





offering performance ranging from 9 to 25 MFLOPS 
and from 33 to 72 SPECmarks™ and AIX? IBM’ en- 
hanced version of UNIX? The brains behind the beauty. 
Don’t accept a primitive picture, when you can 
have the picture of perfection. So, find out how RISC 
System/6000 graphics can do ggg i 
your masterpiece justice. Get 
in touch with your IBM 
marketing representative or 
Business Partner. For liter- 
ature, call 1 800 IBM-6676, 
ext. 828. And paint your w Gop 


Baget 









RISC 


eae 


own picture. 





Lab Automation 
fata , a f | Data Acquisition 
” a okcdhabebet” IEEE-488 
Sty ; j Test & Measurement 
Process Control 
Quality Improvement 
Manufacturing Test 


wig: sin 


e ' Science 
DADISP 3.0 : a 
a oo Experimental Design 
, F Hypothesis Testing 
The Standard Worldwide — Jean Crciyaie 
adopted by thousands of 


Chemistry 
Medical Research 
scientists and engineers for data analysis 
and graphics. 






















Quality Management 



























7 , Engineering 
Just Point-and-Click... Signal Processing & FFTs 
aS 3 seis Filter Design 
DADiSP works the way you do aa from input to output. DADiSP 8 Bock | Cornnunicaiions 
point-and-click menus put you in control: from Data Collection, Sonar © Radar 


Reduction and Management, through Visual Data Analysis and 
Hypothesis Testing, on to final output with DADiSP’s outstanding 
Presentation Quality Graphics. 





Electronics Design 
Mechanical Test 
Vibration Analysis 





DADiSP automatically builds a permanent and reusable worksheet 
as you work. Organize your data, methods and graphs in DADiSP 
worksheets — for future reference and future projects — you can even and more... 
create your own macros and custom menus. 


Run powerful add-in modules right from DADiSP menus — talk to CALL 1-800-424-3131 


your lab instruments with the DADiSP/488 driver, use DADiSP/LT : 

for Data Acquisition, and run your own favorite programs right from for your free DADiSP trial disk. DADiSP is 

DADiSP. available now for your SUN, HP, IBM, NeXT, 
DEC, Concurrent and other workstation 
families, and of course, your IBM PC compatible. 


Australia-Interworld Electronics, 03-563-7066; Belgium-Electronique-Mesures, (02)-384-7309; Denmark- 
Engberg Power Consult, 42-25-1777; England-Adept Scientific, (0462) 480055; Finland-Mespek OY, 9- 
0-3511800; France-SM2i, 01-34-89-78-78; Germany-Datalog, (02166) 9520-0; Digi-Logger, (07720) 
38022; Informatik 3 4111-0; Ingenieurburo Kohler- 069-769829; Kontron Messtechnik, 











08165-770; India-Dynalog Microsystems, 22-517-0514; Italy-BPS Computers, 2-61290221; BRM Italiana, Development 
771-0010; Japan-Astrodesign, 044-751-1011; Netherlands-Computer Engineering Roosendaal, 01650- Corporation 
57417; New Zealand-GTS Engineering, 09-392-464; Scotland-Diagnostic Instruments, 0501-43031; : 

Sweden-Systec, 013-110140; Switzerland-Urech & Harr AG, 061-611325; Taiwan-Advantech, 2-351- DSP Development Corporation, One Kendall Square, 


2117; Howching (02) 505052 





Cambridge, MA 02139, 617-577-1133, FAX: 617-577-8211 
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Mathematicaupdate 

byKennethR. Foster 

This is a major upgrade to the well-known 
mathematical analysis program. Mathemat- 
ica’s chief selling point is an extremely wide 
range of functions in a package with a con- 
sistent user interface. It offers comprehen- 
sive symbolic and numerical capabilities, 
stunning graphics, several levels of program- 
ming, and much else. Version 2 adds still 
more features, and now supports nearly 850 
built-in functions. If other programs are the 
drills and hammers of our profession, 
Mathematica is a complete shop. 

A full review would compare the package’s 
individual functions with those of other pro- 
grams. My comments focus on its use with 
MS-DOS systems. 

Because Mathematica is a large program, 
nearly 8 megabytes in size, it can run under 
MS-DOS only by constantly shifting code to 
the hard disk in a virtual memory scheme. 
For reasonable performance this calls for a 


— 



























Mathematica 
Version 2. Wolfram 
Research Inc. Software 
for numerical, symbolic, 
and graphical 
computation. The 
version reviewed requires 
an Intel 80386 or 80486 
CPU, MS-DOS 30 or 
higher, 640K of main 
memory, at least 3- 
Mbyte extended memo- 
ry, plus disk space of 10-12 Mbytes for the 
program, plus 16 Mbytes for use by virtual memo- 
ry; long calculations need more hard disk space. 
US $695-$1295, depending on math coprocessor 
support. Versions for many other computers available. 





fast computer with lots of memory (prefer- 
ably 8 Mbytes or more) anda fast disk. The 
program ran quickly enough on my system 
(a 33-MHz Intel 80486-based computer with 
8 Mbytes of memory and MS-DOS 5); 
potential users should check that their own 
systems are fast enough for the calculations 
they intend to make. If the memory is im- 
properly configured, Mathematica will run 
very slowly or not at all. 

Compared with versions for other plat- 
forms, the MS-DOS version has obvious 
limitations. Gone is the nice graphical inter- 
face of other versions and the highly regard- 
ed Notebooks feature. (The vendor has an- 
nounced a Windows version for release this 
year, with a graphical user interface and 
Notebooks.) The program also has obvious 
loose ends, such as functions listed in the 
help menu but not implemented. It also has 
some bugs—it incorrectly evaluates at least 
one integral, for example. 








That said, Mathematica is a wonderful 
product. One command finds the analytical 
solution to a differential equation, another 
numerically solves the same equation, a 
third creates a phase plot of the results, and 
a fourth produces output ready for typeset- 
ting (in TeX). For the ‘‘big picture,’’ a fifth 
command will display a map of the world. 
What other program boasts such a range of 
functions? Contact: Wolfram Research Inc., 
100 Trade Center Dr., Champaign, IIl. 
61820-7237, 217-398-0700; or circle 104. 


Kenneth R. Foster (F) is an associate profes- 
sor in the department of bioengineering of the 
University of Pennsylvania in Philadelphia. 


Analyzing dynamic systems 

by Raymond H. Kraft 

The Xmath tool is designed to aid engineers 
in developing and analyzing dynamic sys- 
tems. Consisting basically of the Xmath core 
and three other modules—for controls, 
robustness, and optimization—it runs in a 
workstation environment under X-Windows. 

Created by Integrated Systems Inc., the 
tool is functionally similar to products like 
Matrixx, Control-C, and Promatlab. Even 
so, it differs from them in many ways. 

The most noticeable difference is its user 
interface. Relying heavily on the X-Windows 
environment, the interface uses six major 
windows, one each for: entering commands 
and viewing results; obtaining help from 
detailed explanations and examples; listing 
defined variables; debugging scripts and 
functions; obtaining graphical output; and 
editing individual matrix elements. 

Another major area of difference is in data 
types and operations on various data types. 
Xmath data types, or objects, belong to one 
of the following categories: matrices, poly- 
nomials, parameter-dependent matrices, dy- 
namic systems, strings, and lists. Parameter- 
dependent matrices (PDMs), a useful object 
not available in Xmath’s competitors, give 
the user a straightforward way of describ- 
ing a matrix as a function of an independent 
parameter. They are essentially three- 
dimensional matrices. For example, the fre- 
quency or time response of the multi-input, 
multi-output dynamic system is defined as 
a PDM. Thus, the user can directly refer to 
a particular input/output pair without the 
tiresome task of doing 3-D-to-2-D matrix 
index conversions. 

A useful feature of Xmath is the way it 
handles operations on various objects. For 
example, when it multiplies two dynamic 
systems, it performs a cascade connection. 

Also, Xmath allows the user to write 
scripts and define new user functions. These 


user-defined functions work just like built- 
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A newspaper 
designed to 
streamline the 
job search for 
you, the 
electronics 
and 
computer 
professional. 


$28/year 
Increases to 
$39/year on 
Jan. 1, 1992. 
Libraries $89/year 
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To get a good 
idea of what 
a great idea 
we have in 
Image 

Watches... 


BETTER 






your color logo 
(Any size letterhead, photo, brochure, artwork 
which need not be returned) 


along with ¥*: $14.50 each* 


+ (Tax, shipping included.) 
(special below-cost introductory offer) 


and we’ll rush you a personalized 
working quartz watch sample 


as our convincer! 


Your company logo in full color on the dial of a deluxe, 
water-resistant wristwatch. 18K Goldplated case, water- 
resistant leather strap, battery powered quartz movement 
with a 1-year no-service-charge warranty (battery 
included). Men’s and women’s styles. Remarkably 
inexpensive even in small quantities. 

Limit: 2 samples per company @ $14.50 each 


IMAGE WATCHES,” INC. 


400 S. Atlantic Blvd., Suite 302 
Monterey Park, CA 91754 ¢ (213) 726-8050 
Attn: Mr. Kero 
9am-5Spm Mon. -Fri., Pacific Coast Time 


Logo Watch Leader for over 10 Years 


Unconditional Money Back Guarantee 
Circle No. 12 
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HEAD, Optical Sciences Institute 


The Lawrence Livermore National Laboratory of the University of California is seeking 
candidates for the position of Head of the Optical Sciences Institute (OSI). This is a research 
and administrative position reporting to the Associate Director for Lasers. OSI’s mission 
will be to serve as a leading-edge research organization in selected subfields of optics and 
photonics. OSI will work in coordination with the Center of Applications of Laser and Electro- 
Optic Technologies (CALEOT) and IR & D investigations in Laser Programs to complete a 
comprehensive tripartite capability for optimal and new program development. Additionally, 
strong outreach activities to U.S. industrial, governmental, and university research centers 
will be emphasized. 


Several areas of technical emphasis will be pursued at the OSI with the Head and senior 
staff defining the specific character of the institute. Potential OSI photonics disciplines in- 
clude: quantum well devices, nanostructures, integrated optics, neural networks, optical 
computers, optical sensors, imaging, high speed optoelectronics, optical storage and display, 
and information processing. OSI will strive for world-class expertise in a number of such 
subfields, as well as significant university-based outreach activites in related areas. The 
OSI Head will lead the effort in establishing university ties for collaborating faculty, sabbatical 
and post doctoral appointments, graduate student thesis work, awarding of research grants, 
and hosting of small conferences and workshops. 


The successful candidate will possess a strong technical background in photonics and opto- 
electronic technology, an earned doctorate in the sciences, and strong research leadership 
and management experience. This position involves extensive interactions with academic 
and industrial researchers, as well as government representatives. 


Applicants should send a detailed resume by February 1, 1992 with a statement of qualifica- 
tions and the names of three references to: Dr. Ralph R. Jacobs, Acting OSI Head, Laser 
Programs, Dept. A92011LA, Lawrence Livermore National Laboratory, P.O. Box 5508, 
L-488, Livermore, CA 94551. Equal Opportunity Employer. U.S. citizenship required. 


University of California 


(lL Lawrence Livermore 
National Laboratory 





EUROPEAN COMMUNITY 1992 


Produced by the IEEE Educational 
Activities Board this program is presented by Deborah Flaherty Kizer, 
Marketing Planning Manager with AT&T International. 


Anyone concerned with the future of their overseas trade cannot afford to ignore 
the progress that the European Community has made towards a unified market. In 
the most significant policy initiative since the formation of the Community, the 
twelve member states have committed themselves to the goal of creating a truly 
single market by the end of 1992. This unified market will contain some 320 million 
people. This video program will present and discuss what provided the impetus for 
the 1992 program, what the program entails and how it has progressed, and how 
United States businesses can prepare for 1992. 


Product No.: HV0163-6 Run Time: 120 min./1 VHS tape 


This tutorial videotape available to IEEE Members only for $59.95, plus $5.00 han- 
dling. For shipments to NY, NJ, CA and DC add appropriate sales tax. Please call 
for handling and overseas shipping charges. PAL video standard available upon re- 
quest. 


For more information, call 1-800-678-IEEE or 1-908-981-0060 outside the US. or 


write: 
IEEE Educational Activities 
& 445 Hoes Lane, PO Box 1331 


Piscataway, NJ 08855-1331 
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in functions. It is even possible to provide 
help information on a user-defined function 
that can be accessed via the help command. 

Xmath has a satisfying interface for plot- 
ting data. Like the other software tools men- 
tioned, it lets the user plot data from the 
command line. Unlike other tools, Xmath 
also allows the user to interactively modify 
a plot with the mouse. 





Xmath. Integrated 
Systems Inc. Software 
for general data 
analysis, design of 
control systems and 
signal processing for 


Sun workstations, 
DECstations, and the 
IBM RS/6000 
workstation. Requires 
16 Mbytes of RAM. US 
$2496, 





Like most new products, Xmath has a lot 
of minor bugs that need to be fixed. Despite 
this, it is a fairly easy piece of software to 
learn. Its developer has designed it to be 
fully internally documented, and the print- 
ed documentation is consequently very 
limited. 

Allin all, Xmath is already an excellent tool 
for analyzing dynamic systems; it does, how- 
ever, need a little more time to mature. Con- 
tact: Integrated Systems Inc., 3260 Jay St., 
Santa Clara, Calif. 95054; 408-980-1500; or 
circle 105. 


Raymond H. Kraft received a Ph.D. in aero- 
nautical engineering from Stanford Univer- 
sity, California, in 1989, and is currently a 
controls engineer with Boeing Aerospace in 
Seattle, Wash. 





COORDINATOR: Gadi Kaplan 


Recent software 


ImageScale. Analysis and processing soft- 
ware for full-color, high-resolution images. 
For DOS version 3.3 and up. Operates within 
Microsoft Windows. (Included in the Nation- 
al Aeronautics and Space Administration’s 
shuttle mission of Sept. 12, 1991.) US 
$1995-$2992, depending on which image 
grabber hardware is used. Electronic Im- 
agery Inc., 1300 Park of Commerce Blvd., 
Suite 273, Delray Beach, Fla. 33445; 407- 
243-7947, fax, 407-243-9531; or circle 106. 





RPlot Version 2.00. For plotting of engineer- 
ing and scientific data. For MS-DOS version 
3.0 or higher on IBM PC, AT, PS/2, and com- 
patibles. 256K RAM required. US $149. 
RSoft Inc., 345 Riverside Dr., Suite 2G, New 
York, N.Y. 10025; 212-666-0959; fax, 212- 
666-3962; or circle 107. 
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Organizations seeking engineers and 
scientists describe their various open- 
ings in the following advertising 
section 

In order to conform to the Age Discrimination in Employ- 
ment Act and to discourage age discrimination, IEEE may 
reject any advertisement containing any of these phrases 
or similar ones, “recent college grads,’ ‘1-4 years maxi- 
mum experience,’ “up to 5 years experience,’ or ‘10 years 
maximum experience.’ IEEE reserves the right to append 
to any advertisement, without specific notice to the adver- 
tiser, “Experience ranges are suggested minimum require- 
ments, not maximums.’ IEEE assumes that, since advertisers 
have been notified of this policy in advance, they agree that 
any experience requirements, whether stated as ranges or 
otherwise, will be construed by the reader as minimum re- 
quirements only. While IEEE does not ban the use of the 
term “entry level,’ its use is discouraged since, to some, 
it connotes an age rather than an experience designation. 
IEEE accepts employment advertising to apprise its mem- 
bers of opportunities. Interested parties should be aware that 
the political and humanistic values of certain advertisers may 
differ from their own. IEEE encourages employers to offer 
salaries that are competitive, but occasionally a salary may 
be offered that is significantly below currently acceptable 
levels. In such cases the reader may wish to inquire of the 
employer whether extenuating circumstances apply. 


ADVERTISING RATES 

DISPLAY ADVERTISING RATES—call Spectrum at 
2127057579 

CLASSIFIED 

Positions open—$3400 per line, not agency- 
commissionable 

Positions wanted—$3400 per line, a 50% discount 
for IEEE members who supply their membership num- 
bers with advertising copy 

All classified advertising copy must be received by the 
25th of month, two months preceding date of issue. 
No telephone orders accepted. For further information 
contact Theresa Fitzpatrick, 2127057578. 

The following listings of interest to IEEE members have 
been placed by educational, government, and industri- 
al organizations as well as by individuals seeking posi- 
tions. To respond, apply in writing to the address given 
or to the box number listed in care of Spectrum Maga- 
zine, Classified Employment Opportunities Department, 
345 E. 47th St, New York, NY. 10017 


CT Tee a CL 


Endowed Chair (continuation of search). The 
Department of Electrical and Computer En- 
gineering at Clemson University is seeking 
nominations and applications for the Hol- 
combe Endowed Chaired Professorship in Elec- 
tronic Communications Systems. Applicants 
should have earned doctorates and established 
national/international reputations in communi- 
cations disciplines such as classical commu- 
nications, communications networking, high 
speed communications, electronics for com- 
munication systems, technologies providing 
communications channels (e.g. microwave/mm- 
wave electronics or electro-optics), or related 
areas. The successful applicant is expected to 
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join an existing effort at Clemson and help ex- 
pand and continue its development into one of 
prominence in both research and instruction. 
Nominations and applications, including 
professional vitae, should be submitted to Prof. 
John Gowdy, Chairman Holcombe Search Com- 
mittee, Department of Electrical and Computer 
Engineering, Riggs Hall, Clemson University, 
Clemson, SC 29634-0915. Selection of applica- 
tions will begin October 15, 1991 and continue 
until the chair is filled. Clemson University is an 


Equal Opportunity/Affirmative Action employ- 
er. Clemson University is the land-grant univer- 
sity for South Carolina and located in the state’s 
scenic Piedmont region. The quality of life 
stems from the outdoor recreation available, 
the reasonable cost of housing and living ex- 
penses, and the thriving metropolitan area of 
Greenville, approximately thirty miles from cam- 
pus and ranked by Inc., Magazine as one of the 
twenty fastest growing markets in the country. 
The Clemson College of Engineering’s graduate 








CECB 


RESEARCH ANALYSIS AND 
MAINTENANCE, INC. (RAM) 


is an El Paso based corporation providing a wide range of professional 
and technical services for defense related industry and government 
agencies. We have assembled a highly skilled and motivated profes- 
sional staff which has consistently demonstrated our ability to apply the 
requisite technologies and methodologies to meet the challenges of 
complex, multidisciplinary technical problems. 


Currently, RAM is planning a major expansion of its business operations 
throughout the US and some international markets and needs self- 
motivated personnel to assist with the implementation of this plan. Areas 
of immediate interest include: El Paso, Texas; Sierra Vista, Arizona; Hunts- 
ville, Alabama; Ft. Monmouth, New Jersey; and Orlando, Florida. Availa- 
ble opportunities span the range from entry level positions to project 
managers. 


Education requirements are variable by the position; however, RAM is 
generally seeking professionals with applicable technical degrees and 
defense-based experience. Directly applicable experience can some- 
times be substituted for requirements for advanced degree({s). 


RAM offers competitive salaries and benefits. All applicants must be US 
citizens and over 18 years old. Within RAM, there are significant profes- 
sional and personally rewarding opportunities available to those self- 
starters with the technical and managerial talent to produce successes. 


If you are interested and fee! you can contribute to the successful im- 
plementation of RAM’s goals, please provide your resume to the address 
below. Interviews will be coordinated for qualified applicants only. 


TECHNICAL AREAS OF INTEREST TO RAM: 
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¢ SYSTEMS ENGINEERING ¢ TEST & EVALUATION 

¢ SOFTWARE ENGINEERING ¢ MODELING & SIMULATION 

¢ SYSTEMS ANALYSIS ¢ LOGISTICS MANAGEMENT 

¢ ELECTRONICS ENGINEERING ¢ TRAINING DEVELOPMENTS 

¢ RADAR ENGINEERING ¢ CERTIFIED SAFETY ENGINEER 


¢ MECHANICAL ENGINEERING ¢ PRODUCT ASSURANCE 





SEND RESUME TO: 


RESEARCH ANALYSIS AND MAINTENANCE, INC. 
ATTN: PERSONNEL MANAGER 
1790 LEE TREVINO DRIVE, SUITE 600 
EL PASO, TEXAS 79936-4525 


AN EQUAL OPPORTUNITY EMPLOYER 
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program was listed as one of the United States’ 
“up-and-coming” graduate programs in the 
March 19, 1990 issue of U.S. New and World Re- 
port. The ECE Department comprises thirty-six 
full-time faculty, approximately 700 undergradu- 
ate students and 140 graduate students. It 
offers B.S., M.S. and Ph.D. degrees in both elec- 
trical engineering and computer engineering. 
The Holcombe Chair is fully endowed; in addi- 
tion Clemson intends to provide support and 
resources to enable the chair holder to accom- 
plish his/her goals. 


Faculty Positions— University of Notre Dame. 
The Department of Computer Science and En- 
gineering at the University of Notre Dame in- 
vites applications for tenure track faculty posi- 
tions at all ranks. Applicants should have a doc- 
torate in Computer Science, Computer En- 
gineering, Electrical Engineering, or a related 








field. Candidates in all research areas are invit- 
ed to apply. However, areas of particular in- 
terest within the Department are Parallel and 
Distributed Computing, Parallel Architectures, 
and VLSI. Applicants should have abilities and 
interests in teaching at the undergraduate and 
graduate levels, advising students, and con- 
ducting research. Rank and salary are negotia- 
ble. Interested persons should forward a com- 
plete resume, together with the names, address- 
es, and telephone numbers of at least three 
references, to: Dr. Steven C. Bass, Chairman, 
Department of Computer Science and En- 
gineering, University of Notre Dame, Notre 
Dame, IN 46556. The University of Notre Dame 
. an Affirmative Action/Equal Opportunity Em- 
ployer. 


Graduate Assistantships in Optics at CREOL. 
The Center for Research in Electro-Optics and 
Lasers (CREOL) at the University of Central 
Florida is seeking highly qualified applicants 
for anumber of Graduate Assistantships in op- 
tics. Stipends range from $11,000 to $15,000 for 


owerhouse 
of opportunity! 


Join San Diego’s Powerhouse of Opportunity! The power behind 


“America’s Finest City” is San Diego Gas & Electric, one of the city’s 


largest employers serving over 2.7 million customers in Southern 


California. Currently, we have opportunities for the following 


Engineers who have a BSEE and registration as a professional 


engineer: 


SR. ENGINEER 


As lead engineer, must be able to conduct complex engineering 


studies to evaluate transmission expansion/upgrades and intercon- 


nection schemes. Requires at least 7 years’ related engineering 


experience and knowledge of the WSCC system. Must have good 


presentation and interpersonal skills. (T-10) 


SR. DISTRIBUTION PLANNING ENGINEER 


Must be able to evaluate and develop specifications for electrical 


distribution equipment and programs for preventative maintenance 


and equipment quality assurance. Requires at least 7 years’ utility 


distribution experience and good communication and interpersonal 


skills. (T-30) 


We offer competitive salaries and benefits. If you’re looking for a 


powerful career connection, send your resume, including salary 


history and referencing the Job Code, to: SDG&E, Employment Office, 
P.O. Box 1831, San Diego, CA 92112. Affirmative Action/Equal 


Opportunity Employer. 
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12 months. Exceptional students will be consid- 
ered for assistantship enhancements up to 
$4,000 through the Litton Foundation and Unit- 
ed Technologies Optical Systems. Degrees of 
MS and Ph.D. in Engineering and Physics are 
offered at UCF. CREOL has 28 faculty positions 
devoted to lasers and optical sciences and en- 
gineering. The academic program includes 
basic Electrical Engineering and Physics 
courses as well as, 23 specialized courses in 
electro-optics and lasers. Current research ac- 
tivities include: laser propagation, laser/mate- 
rial interaction, nonlinear optics, integrated- 
optics, infrared systems, optical signal pro- 
cessing, laser development, detector technol- 
ogy, ultrafast phenomena, x-ray sources, and 
lithography, nonlinear optical spectroscopy, 
diffractive optics, thin film optics, metal vapor 
lasers, free electron lasers, optoelectronics, 
growth of nonlinear and laser host materials, 
superconductivity, solid state and micro lasers, 
and others. Applications are invited from stu- 
dents with an excellent academic record and 
fluent command of the English language. Com- 
pleted applications are due by February 15, 
1992. To receive an application package, write 
to: CREOL-University of Central Florida, Gradu- 
ate Affairs Committee, 12424 Research Park- 
way, Suite 400, Orlando, Florida 32826. 


University of California, Santa Barbara, Electri- 
cal and Computer Engineering. Applications 
are invited for at least two tenure-track assis- 
tant professor faculty positions, available effec- 
tive 7/1/92. One position is in the area of opti- 
cal computing and interconnections, optical 
communications and networks, or quantum 
electronics. The other position is in the area of 
networking and communications. Normally, 
completion of a doctorate is required at the 
time of the appointment. Candidates should 
have an established research reputation or out- 
standing research potential, the ability to at- 
tract external research funding, and a strong 
commitment to teaching at the undergraduate 
and graduate levels. Applicants should send 
their resumes and the names and addresses of 
at least four professional references to: Faculty 
Search Committee, Department of Electrical 
and Computer Engineering, University of 
California, Santa Santa Barbara, CA 93106- 
9560. Applications will be received until the po- 
sitions are filled. Proof of U.S. Citizenship or 
eligibility for U.S. employment will be required 
prior to employment (Immigration Reform and 
Control Act of 1986). UCSB is an Equal Oppor- 
tunity/Affirmative Action employer. 


Arizona State University seeks Scien- 
tist/Engineer to manage the staff and opera- 
tions of the research laboratories of the Center 
for Solid State Electronic Research. The Center 
is a shared resource research center in the Col- 
lege of Engineering at Arizona State Universi- 
ty. Laboratories in the Center include a 4000 sq. 
ft. clean room, semiconductor processing 
equipment, MBE laboratory, optical characteri- 
zation and electrical characterization labs, X- 
ray topography, SEM’s, mask making facility, 
and a computational microelectronics labora- 
tory. Research and teaching opportunities are 
also available. Requires Ph.D. degree in electri- 
cal engineering or physics, with 3 years ex- 
perience in directly relevant field. Applicant 
must be directly familiar with semiconductor 
processing and cleanroom facilities, and have 
characterization experience. Salary negotiable 
depending upon experience and qualifications. 
Application deadline November 15, 1991, or on 
the 15th monthly until filled. Send resume to Dr. 
L. Akers, Director, Center for Solid State Elec- 
tronics Research, Arizona State University, 
Tempe, AZ 85287-6206. Arizona State Universi- 
ty is an equal opportunity, affirmative action 
employer. 


The Department of Electrical and Computer En- 
gineering at the University of the Pacific is ac- 
cepting applications for a tenure-track position 
at the Assistant or Associate Professor level. 
Candidates should have a Ph.D.; also some in- 
dustrial experience is desirable. Preference will 
be given to individuals with expertise in the 
areas of computer engineering and electronics. 
Undergraduate education is the primary 
responsibility; curriculum development, advis- 
ing, MS-level teaching and clinic supervision, 
and scholarly activity/research are also expect- 
ed. UOP is a private, comprehensive university 





with a total enrollment of approximately 3800 
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ISSA/NSA 
POLY 


USE YOUR “TICKETS” 
FOR FASTER CAREER GROWTH 


Put our 25+ years experience plac- 
ing technical professionals to work 
for you. All fees paid. Nationwide 
opportunities in Communications, 
Defense, Intelligence, Computer, 
Satellites and Analytical Sciences. 
If you earn over $35,000, we have 
a better, more rewarding job for 
you ... right now. U.S. citizenship 
and ISSA/NSA POLY desirable. 
Call (301) 231-9000 or send your 
resume in confidence to: Dept. EA- 
I3EB or FAX to: (301) 770-9015. 


WALLACH 


associates, inc. 


Technical and Executive Search 


Washington Science Center 
6101 Executive Boulevard 

Box 6016 

Rockville, Maryland 20849-6016 


INFORMATION 
SYSTEMS SPECIALIST 


Responsible for defining/managing the Deep 
Submergence Lab’s information management 
and processing group. In collaboration with 
Scientific and Engineering Staff, will define fu- 
ture data acquisition/processing needs for 
telepresence technology. Will provide sub- 
stantial input in designing new science pro- 
grams using this technology and in the 
development of new telecommunications 
center which links scientists using 
telepresence technology ashore with technol- 
ogy at sea. 


M.S. in computer science or appropriate field 
with 5 years related experience. Successful 
candidate will have demonstrated the techni- 
cal skill, motivation, independence, creativi- 
ty necessary to complete difficult information 
systems tasks; must be able and willing to go 
to sea for extended periods; will be subject to 
a U.S. security investigation and must meet 
eligibility requirements for access to classified 
information. 


Send resume to 
Personnel Office, Box 54PR 
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WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 


Woods Hole, MA 02543 
An equal opportunity/affirmative action 
employer MIFIHIV 
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Redefining the future of home entertainment is a 
monumental challenge. It takes vision. Knowledge. 
And the guts to believe in your ideas to see them 
through from start to finish. 

These qualities typify the Research & Develop- 
ment Engineers at Thomson Consumer Electronics, 
designer and manufacturer of quality RCA and GE 
brand consumer electronics products. 

Research & Development Engineers at our 
Indianapolis advanced development facility, part of 
an international network of R&D centers, are hard at 
work developing exciting new television technologies 
including High Definition Television. 

Ifyou’re an R&D Engineer with a gutsy approach 
to Video Signal Processing (Digital or Analog), 
Microcomputer Development or Audio Design 
expertise, you may have what it takes to share in the 
glory of bringing exciting new products from concept 
to reality at Thomson Consumer Electronics. 

To explore these opportunities, please send 
your resume and recent salary history, in confidence, 
to: Professional Relations, M.S. 27-134-GS, 
Thomson Consumer Electronics, P.O. Box 1976, 
Indianapolis, IN 46206-1976, or FAX to 
(317) 231-4052. An Equal Opportunity Employer. 


/\ THOMSON 


GUTS. 
NEW GLORY. 
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students. Send resume to: Dr. Richard H. Turpin, 
Electrical and Computer Engineering, Universi- 
ty of the Pacific, Stockton, CA 95211. UOP is an 
Equal Opportunity/Affirmative Action Employer. 


Electrical Engineering: Trinity University. The 
Engineering Science Department invites appli- 
cations for a tenure track assistant professor- 
ship. Qualifications include the Ph.D. or equiva- 
lent in Electrical Engineering, a genuine in- 
terest in high quality undergraduate teaching 
and advising, and the ability to develop and 
maintain research (preferably with undergradu- 
ate involvement). Teaching areas include: -de- 
sign; circuits, electronics and microprocessor 
applications; control systems and robotics; and 
instrumentation/manufacturing. P.E. or willing- 
ness to obtain same is very desirable. Nine full- 
time faculty teach in this accredited, interdis- 
ciplinary program which offers some speciali- 
zation in chemical, electrical, and mechanical 
engineering. Women and minorities are urged 
to apply: TU is an EO/AA employer. Submit re- 





sume, visa status and three references by 1 Jan 
92 to: Dr. H. William Collins, Dept. of Engineer- 
ing Science, Trinity University, 715 Stadium 
Drive, San Antonio, TX 78212, (512) 736-7511. 


Clarkson University, Electrical and Computer 
Engineering. Applications are invited for a 
tenure-track faculty position as Assis- 
tant/Associate/Full Professor in electrical en- 
gineering or computer engineering. Responsi- 
bilities include undergraduate and graduate 
teaching and development of a research pro- 
gram. A doctorate is required. Review of appli- 
cations will begin on November 30th and will 
continue until the position is filled. The depart- 
ment, consisting of 28 faculty members, offers 
programs at the B.S., M.S., and Ph.D. levels. Last 
year 122 EE bachelors, 20 CE bachelors, 15 
masters, and 9 doctorate were awarded, and re- 
search funding reached more than one million 
dollars. Principle research areas include dis- 
tributed and parallel computation, artificial in- 
telligence, image and signal processing, neural 
networks, robotics and control, communication 
systems, solid state devices, electromagnetic 
scattering, power systems, and electromagnet- 
ic devices. There are research labs in artificial 
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Sensing of the Ocean 


The Applied Physics Laboratory of The Johns Hopkins University (APL) con- 
tinues to pioneer in developing spacecraft and spacecraft radars for monitor- 
ing ocean mesoscale activity, climate variations, global ocean circulation, 


ship routing, deep water oil operations and ocean wave spectra. Our design 
team is looking for an innovative systems engineer with a PhD in physics or 
engineering, or equivalent, to work on the edge of advanced remote sensing 
technologies. A combination of analytical and hands-on hardware expertise 
with EM/ocean interactions, propagation, antennas, MMIC RF hardware, 
Electro-Optics, and digital processing is desired. In addition, the ideal candi- 
date will have ten or more years of relevant experience in radar systems 
design and development, demonstrated abilities to define and articulate con- 
cepts and requirements for novel radar systems and a strong desire for a 
leadership position in radar systems engineering. 


APL is a nationally recognized research and development organization locat- 
ed midway between Baltimore, MD and Washington, DC on a 360-acre cam- 
pus-like setting. We offer a salary commensurate with your qualifications and 
experience, a comprehensive flexible benefits package, and an attractive 
retirement program. If you meet our requirements and are interested in this 
opportunity, please submit a resume and cover letter which details your 
education, experience and salary 
history to: 


Recruitment Office 

Department LER- 727 

The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 
Johns Hopkins Road 

Laurel, MD 20723 


EOE, M/F/H/V. U.S. Citizenship Required 


The Johns Hopkins University 


Applied Physics Laboratory 
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intelligence and neural computing, VLSI de- 
sign, robotics, lasers and optics, solid state de- 
vice fabrication, high voltage engineering, and 
dielectric breakdown. Clarkson is an indepen- 
dent university specializing in engineering, 
science and management with an enrollment of 
3300 students, including 400 graduate students. 
Located in northern New York, Clarkson is close 
to Lake Placid and the Adirondack Mountains. 
Send applications to Professor Henry Domin- 
gos, Chairman, Department of Electrical and 
Computer Engineering, Clarkson University, 
Potsdam, New York 13699-5720. Clarkson is an 
Equal Opportunity/Affirmative Action Employ- 
er. Position No. 245. 


Faculty Position in Devices-Caltech. The Elec- 
trical Engineering program at Caltech invites 
applications for a tenure-track position as as- 
sistant professor. The term of the initial ap- 
pointment is normally four years, and is contin- 
gent on completion of Ph.D. requirements. Ex- 
ceptionally well qualified applicants may also 
be considered at the associate or full professor 
level. Candidates with interests in electronic, 
magnetics, acoustic, optical, or superconduct- 
ing devices, and sensors, are encouraged to 
apply. We are seeking a highly qualified candi- 
date who is committed to a career in research 
and teaching. Interested applicants should sub- 
mit a resume with the names and mailing ad- 
dresses of at least three references to Profes- 
sor David Rutledge, Department of Electrical 
Engineering, California institute of Technology, 
Pasadena, CA 91125. Caltech is an Equal Oppor- 
tunity/Affirmative Action Employer. Women and 
minorities are encouraged to apply. 


The Mechanical Engineering Department at 
Carnegie Mellon University invites applications 
for tenure-track positions at the Assistant 
Professor level commencing September 1992 in 
the following areas: 1. Robotics and Controls 
(2), 2. Solid Mechanics (1). One of the controls 
positions is joint with the Robotics Institute at 
Carnegie Mellon. Applicants must have a Ph.D. 
in Mechanical Engineering (or closely related 
field). Duties include teaching undergraduate 
and graduate courses, and research. Appoint- 
ments at a higher rank will be considered for 
qualified applicants having a proven record of 
grant support. Submit application, complete re- 
sume, and names of three references to Profes- 
sor G.B. Sinclair, Mechanical Engineering 
Department, Carnegie Mellon University, 
Schenley Park, Pittsburgh, PA 15213-3890. Clos- 
ing date for applications is January 31, 1992. 
Carnegie Mellon University is an affirmative ac- 
tion/equal opportunity employer. 


Faculty Positions Available in Electrical En- 
gineering and Computer Science. The Universi- 
ty of Michigan Ann Arbor, Michigan. Applica- 
tions are solicited for faculty positions in elec- 
trical engineering and computer science at all 
ranks. Qualifications include an outstanding 
academic record, significant involvement in re- 
search, a doctorate or equivalent in electrical 
engineering, computer engineering, or com- 
puter science, and a strong commitment to 
teaching and research. Particular areas of in- 
terest include: Solid-state and optoelectronics, 
integrated optics, millimeter-wave systems and 
remote sensing, software, distributed systems 
and networks and theoretical computer 
science. Please send resume and names of five 
references to: Professor George |. Haddad, 
Chair, Department of Electrical Engineering & 
Computer Science, The University of Michigan, 
Ann Arbor, MI 48109-2122. An Equal Opportuni- 
ty/Affirmative Action Employer. 


University of Illinois at Chicago. Instructorships 
and tenure-track faculty positions in electrical 
engineering and computer science at both the 
junior and senior level are available. Rank and 
salary commensurate with qualifications. An 
earned Doctorate in EE or CS must be complet- 
ed by date of appointment, but not for the in- 
structorships. Demonstrated teaching and re- 
search abilities are highly desirable. For full 
consideration, please send resume, list of pub- 
lications, and the names of at least three refer- 
ences by April 30, 1992 to Dr. Wai-Kai Chen, 
Head, Department of Electrical Engineering 
and Computer Science (M/C 154), University of 
Illinois at Chicago, PO. Box 4348, Chicago. IL 





60680. The University of Illinois is an Affirma- 
tive Action/Equal Opportunity Employer. 
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As the leading developer of high frequency analog 
and microwave EDA tools, our development 
organization has a number of openings for 
individuals experienced in the following: 


Active device modeling of GaAs FET's. 
Relational and Object-Oriented 
databases in a CAD environment. 
Automated circuit synthesis of analog 
circuits. 

CAD programming. 

DOS and Windows programming. 


Successful candidates must be experienced in C 
and UNIX. Positions require at least MSEE or 
MSCS. 


EEsof offers competitive compensation and full 
benefits in a challenging and stimulating 
environment. Explore opportunities by sending 
your resume (principals only), in confidence, to: 
EEsof, Attn: HR/IEEE10, 5601 Lindero Cyn. 
Rd., Westlake Village, CA 91362. 


Equal Opportunity/Affirmative Action Employer 


Breaking the Barriers... 


- t Asea Brown Boveri has 
es an opening for a Test 
Large Power 
Transformers at its 
Power facility in Muncie, 
Indiana. 
=p fi Candidates must have a 
rans Ormers BSEE with an advanced 
plus years experience in Power 
Transformer testing to ANSI Standards is 
degree will be considered in lieu of test 
experience. Must be flexible, innovative, 
technology. Significant customer 
interaction is required. 
opportunities with a global leader in the 
electrical utilities industry exists for the right 
send resume and salary history, for 
immediate consideration, to: 
HUMAN RESOURCES 
ABB POWER TAD COMPANY INC. ee ae oe 
P.O, BOX 
MUNCIE, in 47307- 0448. 
ASEA BROWN BOVERI 


E 2 Engineer in the testing of 
=) Power T&D Company 
degree preferred. Two 
desired. Related experience or advanced 
with solid background in transformer 
An attractive salary, benefits and growth 
individual. Qualified applicants, please 
wre sn Ak GD ED 
An Equal Opportunity Employer 
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Univers ait 


WASHINGTON DC 


DEAN 


School of Engineering and Applied Science 


The George Washington University is reopening the search 
for the position of Dean, School of Engineering and Applied 
Science. 


The Dean is the chief executive officer of the School and is 
expected to provide vision and leadership in advancing the 
interests of the school. The new Dean will be a person who 
can forge strong cooperative working relationships with 
faculty and university administrators, and will facilitate the 
generation of, and support of, programs with key govern- 
ment and business entities. 


Candidate should possess the following qualifications: 


- An earned doctorate in engineering or science-related 
field 

- A distinguished record as a scholar showing commit- 
ment to teaching and research 

- Demonstrated administrative ability 

- Effective interpersonal and communications skills 

- Demonstrated ability in obtaining sponsored research 
support from government and industry 

- Ability and interest in fund-raising activities 

- Activity in scholarly and professional organizations 

+ Commitment to continuing and cooperative education 


The School of Engineering and Applied Science is one of 
eight schools within The George Washington University, 
located in the Foggy Bottom section of Washington, D.C., 
close to the White House, Kennedy Center and other 
prominent national monuments. It consists of the Depart- 
ments of Civil, Mechanical, and Environmental Engineering; 
Electrical Engineering and Computer Science; Engineering 
Management; and Operations Research. Within the purview 
of these departments, several off-campus graduate teaching 
and research programs are offered at NASA-Langley, NASA- 
Goddard, MELPAR, David Taylor R&D Center, among others. 
The school also runs a major continuing engineering edu- 
cation program. 


The George Washington University has established a new 
graduate campus in Northern Virginia which is expected to 
permit an exciting synergism of research and education 
interests between the University and industry. The School of 
Engineering and Applied Science will play a major role in 
making this venture a success. The School offers B. S., M. S., 
Professional, and D.Sc. degrees. The School has 108 full-time 
faculty, over 600 undergraduate students, and 1100 FTE 
graduate students. The School’s operating budget exceeds 
$21 million with income from sponsored programs of 
approximately $8 million. 


Application materials should include a cover letter sum- 
marizing outstanding qualifications for the position and a 
current resume. Review of applications and nominations will 
commence on November 1, 1991 and continue until the 
position is filled. The intended starting date for the position 
is July 1, 1992. Salary and benefits are competitive. 


Send materials to: 


Engineering Dean Search Committee 
Attention: Ms. Cleo Graves 
Rice Hall, Room 801 
The George Washington University 
Washington, DC 20052 


The George Washington University is an equal opportunity/affirmative action employer. 
Se EEE ae 
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The Air Force Office of Scientific Research 
1992 Summer Research Program 
Offers Paid Opportunities 
for Faculty and Graduate Students 
















The Air Force Office of Scientific Research (AFOSR) is offering research 
opportunities for 150 faculty and 100 graduate students at its Air Force research 
laboratories nationwide for 8 to 12 weeks this coming summer. These unique 
opportunities include a weekly stipend, an expense allowance, and, for faculty, a 
funded orientation visit as well as a chance to be awarded up to $20,000 for 
follow-on research. Disciplines sought include: 


















¢ Geophysics/Meteorology 

¢ Life Sciences 

¢ Materials Science 

¢ Mathematics/Computer Science 
¢ Mechanical Engineering 

¢ Physics 


¢ Aeronautical Engineering 
¢ Astronautical Engineering 
¢ Behavioral Sciences 

¢ Chemistry 

¢ Civil Engineering 

¢ Electrical Engineering 











The program is open to full-time faculty or graduate students of accredited 
academic institutions. Faculty must be U.S. citizens or permanent residents. 
Graduate students must be U.S. citizens. For further information or 
applications, contact: Research & Development Laboratories, Summer 
Research Program Office, 5800 Uplander Way, Culver City, CA 
90230-6608, or call (800) 677-1363 or (310) 410-1244. Applications must be 
received by January 31, 1992 (faculty) or April 1, 1992 (graduate students). 




















AB Diinisicred for AFOSR by RDL, an Equal Opportunity Employer. 
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SYSTEMS ENGINEERING DEPARTMENT 


PRESENTLY, THE DEPARTMENT OF SYSTEMS ENGINEERING HAS VA- 
CANCIES FOR THE ACADEMIC YEAR 1992-93, STARTING SEPTEMBER 1, 
1992. 


CANDIDATES ARE REQUIRED TO HAVE A PH.D. DEGREE WITHA STRONG 
COMMITMENT TO RESEARCH AND TEACHING IN: 


INDUSTRIAL AND PROCESS CONTROL 
ROBOTICS AND AUTOMATION AND 
COMPUTER AIDED DESIGN OF CONTROL SYSTEMS 


APPLICANTS WITH EXPERIENCE ON THE TDC-3000 AND FOXBORO 
SPECTRUM WILL BE GIVEN HIGHEST PRIORITY. VISITING POSITIONS 
FOR DISTINGUISHED SCHOLARS ARE AVAILABLE. 


KFUPM offers attractive salaries commensurate with qualifications and experi- 
ence, and benefits that include free furnished airconditioned accommodation on 
campus, yearly repatriation tickets, ten months duty each year with two months 
vacation salary. Minimum regular contract for two years, renewable. 





























Interested applicants are requested to send their Curriculum Vitae with support- 
ing documents not later than one month from the date of this publication, to: 






DEAN OF FACULTY AND PERSONNEL AFFAIRS 

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
DEPT NO. 9140 

DHAHRAN 31261, SAUDI ARABIA 





















PENNSTATE 
The Behrend 


Erie 
College 


DIRECTOR, SCHOOL 
OF ENGINEERING 
AND ENGINEERING 
TECHNOLOGY 


Penn State Erie, The Behrend College, invites 
applications and nominations for the position of 
Director of the School of Engineering and 
Engineering Technology. 





Penn State-Behrend is a comprehensive university 
campus with four-year and graduate programs and 
with an emphasis on both scholarship and teaching. It 
is located in suburban Erie, the third largest city in 
Pennsylvania, and has over 3,000 students. Situated in 
the hills overlooking Lake Erie, the picturesque 
campus encompasses over 600 acres of natural 
wooded beauty. The region offers a wide range of 
indoor and outdoor activities and events. 


The School of Engineering and Engineering 
Technology, a new academic unit due to growth, 
includes 30 FTE faculty offering baccalaureate 
programs in mechanical and electrical engineering; 
and mechanical, electrical and plastics engineering 
technology; and associate programs in mechanical and 
electrical engineering technology. Penn State-Behrend 
is one of the few colleges nationwide to offer an 
undergraduate program in plastics engineering 
technology. The University plans to develop graduate 
programs in engineering. 


Expectations for the Position: The Director of the 
School is expected to: provide leadership, vision, and 
communicate clearly with faculty and administrators; 
lead and assist faculty in developing basic and applied 
research with attention to external funding and the 
effective use of undergraduate research assistants; 
lead and assist faculty in developing undergraduate 
and graduate programs; promote an atmosphere in 
which faculty are encouraged to achieve their highest 
potential so that the best faculty are attracted and 
retained; promote involvement with the local 
industrial community and interact with other units of 
the College; work closely with the School's in-charge 
faculty in each discipline to develop relationships with 
engineering and engineering technology faculty at the 
University's seventeen 2-year campuses; and provide 
organizational skills to develop and implement the 
School policies and strategic plans, supervise staff and 
administer budgets. 


Qualifications: Candidates must have an eamed Ph, D. 
in engineering, industrial experience, and adequate 
credentials for the rank of tenured professor at the 
time of appointment. Professional registration is 
preferred. Applicants must have an excellent record 
of teaching, scholarship, and refereed research with 
considerable grants activity and effective 
organizational experience. Applicants should also 
have a record of service and experience with 
professional accreditation boards. 


Appointment and Application Information: This 
tenured faculty position carries a standing 12-month 
appointment to be effective July 1, 1992. Salary is 
nationally competitive. The search will continue until 
the position is filled, and dossiers will be reviewed as 
they are received. Candidates should forward a 
detailed vita. Please include a letter of application of 
not more than two pages, commenting on strengths 
you would bring to the position. Chair, Engineering 
Search Committee, c/o Provost's Office, 

Box IEEE, Penn State Erie, Station Road, Erie, 
PA 16563-0101. 


An Affirmative Action/Equal Opportunity Employer 
Women and Minorities Encouraged To Apply 




























STANFORD UNIVERSITY 
PhD PROGRAM IN MANUFACTURING 


FOR OUTSTANDING INDIVIDUAL WANTING TO BECOME PROFESSORS 


The School of Engineering and the Graduate School of Business seek applicants for a new program designed to prepare outstanding experienced 
individuals for university faculty appointments in traditional departments where they will focus their teaching and research on manufacturing. This 
program is coordinated by the Stanford Integrated Manufacturing Association (SIMA) under a grant from the Sloan Foundation. 


Candidates must be admitted to the PhD program of a host unit (a department in the School of Engineering or a specific area in the Graduate 
School of Business) and be nominated for this program by the host unit, which will administer the student’s program and award its PhD degree. 
Each Candidate’s academic program will be designed to meet the PhD requirements of the host unit and those of the Manufacturing PhD Program 
in an integrated manner. The dissertation will be in the area of the host unit on a manufacturing problem. 


FINANCIAL SUPPORT: 


To enable individuals to make the transition from industrial positions to new academic careers, substantial financial support is available under 
this program: 


, e Tuition and fees as required, typically equivalent to 2 years full tuition. 


e An annual stipend/assistantship commensurate with other assistantships in the host unit. The range for AY 1992-93 will be approximately 
$12,000-$18,000. 


e A loan, with a maximum sum of the stipend and loan of up to $32,000 per year, forgiven over three years after joining the full-time faculty 
of a US university. 


e Grants for support of the dissertation research, and grants to assist in start-up upon joining a university faculty, are also available. 


APPLICANT INFORMATION: 
e Apply to a chosen host unit, requesting nomination for the Manufacturing PhD program. 


¢ Notify SIMA of your submission of this application to the host unit, enclosing a statement of purpose making a commitment to seek a faculty 
position in the US. 


Consult the host unit for admissions requirement application deadline, and date for announcement of the host unit's admission decision. Selections 
for the Manufacturing PhD Program will be announced by SIMA at approximately the same time. 


For applications to Engineering: Office of Graduate Admissions, Old Union Building 590, Stanford University, Stanford, CA 94305-3052. For applica- 
tions to the Graduate School of Business: Office of Doctoral Program, Graduate School of Business, Stanford University, Stanford, CA 94305-5015. 
For more information: Stanford Integrated Manufacturing Association, Building 530, Stanford University, Stanford, CA 94305-4028. 


Engineering Professionals 


Atlas Wireline Services, a leading worldwide supplier of formation and 
reservoir evaluation services, has the following R & D openings at its west 
Houston facility: 


Electrical Engineers 
An MSEE degree with three to five years’ experience in one of the following 
disciplines — 


© Electromagnetic Instrumentation (Job code EE01) 
Electromagnetic sensor design, analog and digital circuit design, 
digital signal processing techniques, computer-aided engineering, 
and electronic packaging experience 


¢ Hardware Design (Job code EE02) 
Analog and digital circuit design, ASICs, gate arrays and sensor 
interfacing, logic simulation, Assembler, FORTRAN, and C 
programming experience 


Software Engineers (Job code SE01) 

An MSEE/MSCS degree and three to five years of programming or systems 
experience with UNIX, C, X-Windows, and MOTIF is required. Relational 
databases, SQL, and Oracle are preferred. 


Atlas Wireline Services offers competitive salaries combined with an 
attractive benefits package and the opportunity to work in a progressive 
professional environment. For consideration, please send your resume, 
indicating on the return envelope the job code of the position for which you 


are applying. 
® ATLAS 
// A WIRELINE 
SERVICES 


Western Atias 
International 





Human Resources Department 
Job Code # 

PO. Box 1407, WA-5 

Houston, Texas 77251-1407 


Principals Only — an equal opportunity employer mit/h/v 
A drug-free work environment AT91-213 


WI 
UNCCHARLOTIE 


The University of North Carolina at Charlotte 
Charlotte, N.C. 28223 


DIRECTOR OF APPLIED RESEARCH CENTER 


Seeking outstanding candidates for Director of the new 75,000 
sq. ft. Applied Research Center. Candidates must be qualified 
for an appointment as full professor in an appropriate academic 
department. The Director will report to the Dean of Engineer- 
ing as Associate Dean for Research. Candidates are expected 
to have postdoctoral experience in an area related to one or 
more of the Center’s primary areas of research which include: 
Materials Science, Precision Engineering, Optoelectronics, 
Microelectronics, Environmental Engineering, Biotechnology 
including Biomedical Technology, and Computer Integrated 
Manufacturing. Candidates should have a strong record of 
research and have demonstrated leadership and management 
skills to work with faculty in engineering and the sciences to 
continue the development of this multidisciplinary Applied 
Research Center. Director must also have excellent communi- 
cation and public relation skills to represent the Center and 
the University to external agencies. Review of applications will 
begin October 15, 1991, and continue until the Director has 
been selected. To apply please send resume and the names 
of at least three references to: Prof. S. P. Almeida, ARC Search 
Committee, College of Engineering, UNC Charlotte, Charlotte, 
NC 28223. UNC is an EO/AA Employer. 
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Recent books 


(Continued from p. 18M) 

Control of Complex Systems: methods and tech- 
nology. Drouin, M., et al., Plenum Press, 
New York, 1991, 180 pp., $39.50. 





Elements of Engineering Electromagnetics, 3rd 
edition. Rao, Nannapneni Narayana, 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
636 pp., $56. 


Introduction to Expert Systems: the develop- 





ment and implementation of rule-based expert 
systems. Jgnizio, James P., McGraw-Hill, 
New York, 1991, 405 pp., $41.95. 


An Eye for Fractals. McGuire, Michael, 
Addison-Wesley, Redwood City, Calif., 1991, 
176 pp., $29.95. 


Control of Machines with Friction. Helouvry- 
Armstrong, Brian, Kluwer Academic, Nor- 
well, Mass., 1991, 173 pp., $59.95. 


Electromagnetic Wave Propagation, Radiation, 
and Scattering. /shimaru, Akira, Prentice- 


















Senior Power 
Systems Engineer 























The 
Challenge 


GE, the recognized leader in providing services to 
industry nationwide, has an immediate need for a 
Senior Power Systems Engineer at our Schenectady, 
NY location. This highly visible position will pro- 
vide technical consultation and leadership in power 
transmission, distribution, and application technol- 
ogy to other GE professional engineers and our 
customers. 





The 
Requirements 


Minimum qualifications include a BSEE and 10 
years of active experience in power system engineer- 
ing with proven competence in power system analy- 
sis and design, including balanced and unbalanced 
fault and load conditions; real and reactive power 
flow; protective relaying; system stability; harmonic 
control; transient phenomena; and surge control 
and protection. 


Strong interpersonal and written English skills are 
essential. The ability to work with people in a 
leadership role with a proactive customer mind-set 
is required. P.E. registration and proven recognition 
in the power engineering field, established through 
professional/industry activities, are desired. 












The 
Rewards 


GE offers a competitive salary and excellent 
benefits, as well as the advantage of working in a 
large growing corporation. For prompt, confidential 
consideration, please send resume and salary 
requirements, to: Box C-315, 29 West 35th Street, 
7th Floor, New York, NY 10001. 


B 





GE Installation & 
Service Engineering 


An Equal Opportunity Employer 
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Hall, Englewood Cliffs, N.J., 1991, 637 pp., 
$50. 


Hardware Annealing in Analog VLSI Neurocom- 
puting. Lee, Bang W., and Sheu, Bing J., 
Kluwer Academic, Norwell, Mass., 1991, 
234 pp., $59.95. 


Error Control Coding: an introduction. Sweeney, 
Peter, Prentice-Hall, Englewood Cliffs, N.J., 
1991, 199 pp., $47.20. 


Subband Image Coding. Woods, John W., 
Kluwer Academic, Norwell, Mass., 1991, 
355 pp., $85. 


Robot Tactile Sensing. Russell, Andrew R., 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
174 pp., $40. 


Integrated Services Digital Networks. Helgert, 
Hermann J., Addison-Wesley, Reading, 
Mass., 1991, 449 pp., $59.25. 


Applied Robotic Analysis. Parkin, Robert E., 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
421 pp., $54. 


VAX/VMS Internals and Data Structures, Version 
5.2. Goldenberg, Ruth E., et al., Digital 
Press, Bedford, Mass., 1991, 1464 pp., 
$124.95. 


80X86 Architecture & Programming, Vol. 2. 
Agarwal, Rakesh K., Prentice-Hall, Engle- 
wood Cliffs, N.J., 1991, 627 pp., $40. 


Lenk’s Audio Handbook: operation and 
troubleshooting. Lenk, John D., McGraw- 
Hill, New York, 1991, 304 pp., $39.95. 


Superscalar Microprocessor Design. Johnson, 
Mike, Prentice-Hall, Englewood Cliffs, N.J., 
1991, 288 pp., $44. 


Third Generation R&D: managing the link to cor- 
porate strategy. Roussel, Philip A., et al., 
Harvard Business School Press, Boston, 
1991, 192 pp., $29.95. 


Achieving the Competitive Edge Through In- 
tegrated Technology Management. Gaynor, 
Gerard H., McGraw-Hill, New York, 1991, 
300 pp., $46.50. 


Electric Machinery and Transformers. Kosow, 
Irving L., Prentice-Hall, Englewood Cliffs, 
N.J., 1991, 625 pp., $50. 


Advanced SNA Networking: a professional's 
guide to VIAMINCP. Ranade, Jay, and Sack- 
ett, George C., McGraw-Hill, New York, 
1991, 398 pp., $44.95. 


Handbook of Expert Systems in Manufacturing. 

Maus, Rex, and Keyes, Jessica, McGraw-Hill, 

New York, 1991, 561 pp., $54.95. 
(Continued on p. 74]) 
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AUTRES AYA 
DAO UNIT 


Southwest Research Institute, recog- 
nized as an international center of ex- 
cellence in applied engineering and 
physical sciences research and devel- 
opment, is currently seeking entry level 
and experienced ELECTRICAL ENGI- 
NEERS. Specifically, we are looking 
for degreed professionals with knowl- 
edge/experience in the following ar- 
eas: 
e Advanced training systems/ 
simulators 
e Automatic test systems/ 
diagnostics 
e Avionics and grounds support 
equipment 
Design of space quality 
electronic devices 
Electromagnetics 
Electronics modeling and 
simulation 
e Hardware development 
e Microprocessor system 
development 
¢ Nondestructive evaluation 
systems 
e RF surveillance systems 
e Signal processing and data 
communications 
e Software development 
Southwest Research Institute employs 
more than 2500 staff members, using 
over 1.5 million square feet of labora- 
tories, test facilities, workshops and 
offices, located in one of America's 
most beautiful sunbelt cities, San An- 
tonio, Texas. We offer competitive 
salaries and acomprehensive benefits 
program that includes relocation as- 
sistance; health, dental, travel, life/ 
disability insurance; paid vacations/ 
holidays; and a retirement plan. We 
also strongly encourage and support 
educational advancement, by provid- 
ing 100% tuition reimbursement, and 
we provide significant opportunities 
for continued professional development. 
For immediate and confidential 
consideration, please send your 
resume, indicating your specific 
area of interest, to: 
Thomas P. Gomez, 
Sr. Personnel Specialist 
Southwest Research Institute 
Personnel Department, #613 
P.O. Drawer 28510, 
6220 Culebra Road 
San Antonio, TX 78228-0510. 














SOUTHWEST RESEARCH INSTITUTE 
An Equal Opportunity/Affirmative Action Employer 


Energy... 


and Job Opportunities! We are ABB Systems Control, a leading supplier of VAX-based Energy Management 
Systems used to control power generation and transmission networks to the electric utility industry worldwide! 
It is with two decades of innovative services that we anticipate future growth, and are currently seeking both 
Senior & Juniorlevel: 


APPLICATIONS DEVELOPMENT ENGINEERS 


Chosen individuals will develop, upgrade and maintain large-scale simulation software. Qualified candidates will 
possess an MS in Electrical Engineering (PhD would be a plus), along with experience in power systems software 
development. Familiarity with power flows, contingency analysis, state estimation and unit commitment 
required. VAX/VMS skills a must. 


Backed by a billion dollar parent company, ABB Systems Control offers unparalleled opportunities, in addition 
to an outstanding benefits package! If these opportunities have YOU bursting with energy, send your resume 
today to: ABB Systems Control, Professional Staffing, 2550 Walsh Ave., Santa Clara, CA 
95051-1315. 


Ah ae oe Systems Control 


FAED ED 


ASEA BROWN BOVERI 


ABB Systems Control is proud to be an Equal Opportunity Employer. 


KING FAHD UNIVERSITY 
OF PETROLEUM & MINERALS 
DHAHRAN 31261, SAUDI ARABIA 


COMPUTER ENGINEERING DEPARTMENT 


The Computer Engineering Department seeks applications for faculty positions 
at all levels. Preference will be given to experienced applicants at the associate 
and full professorial ranks. Applicants must hold a Ph.D. degree in Computer 
Engineering or related areas. Individuals with demonstrated research records 
and teaching experience in one or more of the following areas will be considered: 
Fault Tolerant Computing, Data Communication and Computer Networks, VLSI 
and Design Automation, Robotics, Computer Architecture. Teaching and 
research at the Department are supported by a VAX 11/7800, a fully equipped 
Computer Graphics Center, several VAX 3100 and DEC 3100 workstations, as 
well as a University Data Processing Center that has AMDAHL 5850 and IBM 
3090 mainframes. In addition, research and teaching laboratories in the 
department includes: Design Automation Lab, Digital System Design Lab, 
Microprocessor Systems Lab, Printed Circuit Board Facility, Robotics Lab, and 
Computer Communication Networks Lab. 


KFUPM offers attractive salaries commensurate with qualifications and experi- 
ence, and benefits that include free furnished airconditioned accommodation on 
campus, yearly repatriation tickets, ten months duty each year with two months 
vacation salary. Minimum regular contract for two years, renewable. 


Interested applicants are requested to send their Curriculum Vitae with support- 
ing documents not later than one month from the date of this publication, to: 


DEAN OF FACULTY AND PERSONNEL AFFAIRS 

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
DEPT NO. 9130 

DHAHRAN 31261, SAUDI ARABIA 





Recent books 





(Continued from p. 74H) 

Materials Aspects of GaAs and InP Based Struc- 
tures. Swaminathan, V., and Macrander, 
A.T., Prentice-Hall, Englewood Cliffs, N.J., 
1991, 606 pp., $60. 


Microsoft Excel, Version 3. Microsoft Corp., 
Microsoft Press, La Vergne, Tenn., 1991, 
282 pp., $29.95. 








Prospecting. Goldman, Mark M., Prentice- 
Hall, Englewood Cliffs, N.J., 1991, 153 pp., 
$93.50. 


Neurocomputing. Nielsen-Hecht, Robert, 
Addison-Wesley, Reading, Mass., 1989, 433 
pp., $47.75. 


Modern Control Theory. Brogan, William L., 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
653 pp., $59. 


Linear Controller Design: limits of performance. 
Boyd, Stephen P., and Barratt, Craig H., 
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m ENGINEERING MANAGER 
To lead a team of experienced hardware 
engineers. Duties include product 
design, development and management. 
3-5 years management and design 
experience along with a BSEE a must. 









Qualified applicants send resume to: 


8400 Baymeadows Way 
Jacksonville, FL 32256 


Attn: Ken Keating a 


800-733-0908 
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INNOVATORS 


Digital Design is an expanding technology firm situated near the beautiful beaches of 
Jacksonville, Florida. We've set the standard for our business niche, and have acquired a 
healthy list of Fortune 500 clients. Now we're out to win over a larger market share. Your 
engineering expertise could be just what we're looking for. 


In addition to projects revolving around our successful line of laser printing hardware and 
software, Digital Design develops and integrates a vast array of new technologies. Each 
member of our engineering team is charged with discovering and developing new solutions. 
The excitement level is high; so are the challenges. Your solid engineering background and 
innovation may qualify you for a place on our team. 





Digital Design provides an outstanding compensation package which includes employer- 
paid health/life/dental/vision care and 401K plan. 
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m DESIGN ENGINEER 
Responsible for PCB design and analysis, 
full custom ASIC design and VHDL level 
ASIC design. Comprehensive knowledge 
and experience in hardware design is a 
must. MSEE preferred. 
















Digital Design 
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Prentice-Hall, Englewood Cliffs, N.J., 1991, 
416 pp., $50. 


Laplace Circuit Analysis and Active Filters. 
Meador, Don A., Prentice-Hall, Englewood 
Cliffs, N.J., 1991, 392 pp., $48. 


Cracking the Japanese Market: strategies for 
success in the new global economy. Morgan, 
James C., and Morgan, Jeffrey J., Free Press, 
New York, 1991, 295 pp., $24.95. 


Electronic Devices. Henderson, John, 
Prentice-Hall, Englewood Cliffs, N.J., 1991, 
462 pp., $44. 


SAA Image Processing. Killen, Michael, 
McGraw-Hill, New York, 1991, 228 pp., 
$44.95. 


Linus Pauling: a man and his science. Sevafin, 
Anthony, Paragon House, New York, 1991, 
310 pp., $13.95. 


Implementation of a General-Purpose Dataflow 
Multiprocessor. Papadopoulos, Gregory M., 
MIT Press, Cambridge, Mass., 1991, 165 
pp., $27.95. 


Semiconductors and Semimetals, Vol. 34. Wi/- 
lardson, R.K., and Beer, Albert C., Academ- 
ic Press, New York, 1991, 629 pp., $139. 


AutoCAD for Electronics: a tutorial. Zimilty, 
Thomas, Prentice-Hall, Englewood Cliffs, 
N.J., 1991, 267 pp., $56. 


Digital image Compression Techniques. Rab- 
bani, Majid, and Jones, Paul W., SPIE Op- 
tical Engineering, Bellingham, Wash., 1991, 
221 pp., $42. 


Eco-Logic: logic-based approaches to ecologi- 
cal modelling. Robertson, David, et al., MIT 
Press, Cambridge, Mass., 1991, 243 pp., 
$35. 


The Road from Los Alamos. Bethe, Hans A., 
Simon & Schuster, New York, 1991, 286 pp., 
$12.95. 


Hardware Design and Simulation in VAL/VHDL. 
Augustin, Larry M., et al., Kluwer Academ- 
ic, Norwell, Mass., 1991, 322 pp., $69.95. 


Electronic Communication Systems. Schweber, 
William, Prentice-Hall, Englewood Cliffs, 
N.J., 1991, 801 pp., $50. 


VLSI Design of Neural Networks. Eds. Ra- 
macher, Ulrich, and Ruckert, Ulrich, Kluwer 
Academic, Norwell, Mass., 1991, 343 pp., 
$72.50. 


Spice Applications Handboook, Vol. 1. Meares, 
Lawrence G., and Hymowitz, Charles E., In- 
tusoft, San Pedro, Calif., 1990, 257 pp., 
$29.95. 
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THE UNIVERSITY OF AUCKLAND 
New Zealand 


ASSOCIATE-PROFESSORSHIP 
SENIOR LECTURESHIP/LECTURESHIP 


DEPARTMENT OF ELECTRICAL & 
ELECTRONIC ENGINEERING 


School of Engineering 


The University, with over 18,000 students, holds a premier po- 
sition and is sited in the heart of New Zealand’s largest city. 
Auckland is the international gateway to New Zealand, the major 
industrial, commercial and cultural city in the country, and 
offers an exceptional range of lifestyles and recreational ac- 
tivities. Our Department of Electrical & Electronic Engineering 
with 220 equivalent full-time students is one of the largest of 
six departments in the Faculty of Engineering which is housed 
in a single complex of buildings on the city campus of the 
University. The Department teaches at both undergraduate and 
graduate levels, and has research interests in power systems, 
power electronics, signal processing, radio communications, 
control and computer engineering. Excellent laboratory facili- 
ties exist to support these activities. 


Associate Professorship (Vacancy UAC-89) 

Applicants should have advanced qualifications, a strong 
research record, professional experience in computer systems 
engineering, and must be able to demonstrate leadership ca- 
pacity in an academic or professional environment. Well quali- 
fied applicants with interests in computer systems engineering 
but whose principal interests are in related fields (eg, control, 
power systems) are also encouraged to apply. The successful 
applicant will be required to teach at both undergraduate and 
graduate levels, and pursue research in an appropriate field. 
In particular, the appointee will be required to assume a major 
responsibility for the planning, development and operation of 
undergraduate courses and laboratories in computer systems 
engineering for research leadership in the area, and for liai- 
sion with industry. 


Lectureship/Senior Lectureship (Vacancy UAC-88) 

Applicants should have advanced qualifications, a strong 
research record and/or professional experience in control, pow- 
er, computer systems, communications (particularly digital com- 
munications optical communications), microelectronics or 
information technology. However, well qulified applicants in 
other areas are also encouraged to apply . The successful ap- 
plicant will be required to teach at both undergraduate and 
graduate levels and pursue research in an appropriate field. 


Commencing salary will be established within the ranges: 
Associate-Professor NZ$69,680 — NZ$75,920 p.a.; Senior Lec- 
turer NZ$52,000 - NZ$60,944 p.a.; Lecturer NZ$37,440 - 
NZ$49,088 p.a. 


Conditions of Appointment and Method of Application are avail- 
able from Appointments (39906) Association of Commonwealth 
Universities, 36 Gordon Square, London WC1H OPF; or from 
the Assistant Registrar (Academic Appointments), University 
of Auckland, Private Bag, Auckland, New Zealand, to whom 
applications should be forwarded by 22 November 1997. 


Please quote the relevant Vacancy Number in all cor- 
respondence. 
The University of Auckland 
An Equal Opportunity Employer 





At Wilcox Electric, Inc., we’ve become an industry lead- 
er in the manufacture of electronic navigational aids and 
military communications equipment through our dedica- 
tion to quality-driven products and services and long- 
term commitment to engineering development. In fact, 
in the last three years alone, we’ve almost tripled in size 
— and our business is still growing. We recently won a 
major new $31 million civilian contract, with long-term 
business potential of $100 million. And this is just one of 
our new contracts. Make our growth your opportunity 
through one of the following positions: 


SOFTWARE ENGINEERS - Ada 

Associate to senior-level positions are available for top- 
notch individuals with a BSEE/CS (or equivalent) and 2+ 
years experience with real-time embedded software 
development using Ada. Experience with structured or 
object-oriented development methodologies in a DOD- 
STD-2167A environment is a must; CADRE TEAM- 
WORK and ALSYS ADA experience is a plus. 


RELIABILITY ENGINEERS 


Seeking candidates with a BSEE (or equivalent) and 5 
years engineering experience, including: reliability pre- 
dictions (MIL-HDBK-217); reliability and maintainability 
program tasks (MIL-STD-785B and MIL-STD-470); and 
reliability testing (MIL-HDBK-781). 


COMPONENT ENGINEERS 

Positions require a BSEE/ME (or equivalent) with com- 
ponent engineering experience in a MIL-STD environ- 
ment. 


SYSTEM ENGINEERS 

Applicants must have a BSEE (or equivalent) with 5+ 
years design engineering experience that includes at 
least one year with system requirements analysis and 
allocation, systems integration, and documentation per 
MIL-STD 499A and DOD-STD 2167A. 


RF DESIGN ENGINEER 

The ideal candidate will possess a BSEE (or equivalent) 
and 5+ years RF solid state circuit design experience 
with AM VHF/UHF transmitting and receiving equip- 
ment, and familiarity with equipment architecture. Direct 
experience with ILS, VOR and DME equipment a plus. 


Wilcox is located in Kansas City, Missouri, where you'll 
enjoy a great quality of life as well as many recreational 
and cultural activities. For immediate consideration, FAX 
your resume today to (816) 453-3084 or mail it to: 
Teresa Griffin, Wilcox Electric, Inc., Dept. IES, 2001 N.E. 
46th Street, Kansas City, MO 64116. An equal opportu- 
nity employer. 


1\ WILCOX 
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ENGINEERING/T ECHNICAL 


INFINITE 
CHALLENGES 


E-Systems BCI Division designs, develops, and produces a variety of communications systems 
for air, land, sea and space applications. We have attained our leading position in the industry 
through the excellence of our products and people. 


SOFTWARE ENGINEERS 
A BSCS/BSEE, with two to nine years’ experience is required. Experience should include a 
working knowledge of ADA, 68020 microprocessors, real-time, software data networks and 
embedded microprocessor systems. 


SYSTEMS ENGINEERS 

A BSEE/MSEE and six to 10 years’ experience is required. Experience should include hardware 
design, computer program design, RF link budget design, and customer interface. 

E-Systems offers very competitive salaries and an excellent benefits package which includes an 
Employee Stock Ownership Plan, 401(k), and major medical and dental insurance. Qualified can- 
didates should forward a resume and salary history to: Manager of Staffing, E-Systems, Inc., ECI 
Division, Post Office Box 12248, St. Petersburg, Florida 33733-2248. 


Sas 


The science of systems. 













US. Citizenship Required. 
An Equal Opportunity Employer, M/F, V, D. 











KING FAHD UNIVERSITY 
OF PETROLEUM & MINERALS 
DHAHRAN 31261, SAUDI ARABIA 








DEPARTMENT OF ELECTRICAL ENGINEERING 
NEEDS 


FACULTY MEMBERS WITH DOCTORAL DEGREE FOR TEACHING 
GRADUATE AND UNDERGRADUATE COURSES. RESEARCH 
OPPORTUNITIES, PH.D. AND M.S. LEVELS. 


PREFERABLE AREAS: ELECTRONICS AND DIGITAL 
ELECTRONICS, MICROPROCESSORS, COMMUN- 
ICATION SYSTEMS, POWER. 


KFUPM offers attractive salaries commensurate with qualifications and 
experience, and benefits that include free furnished airconditioned 
accommodation on campus, yearly repatriation tickets, ten months duty 
each year with two months vacation salary. Minimum regular contract 
for two years, renewable. 

















Interested applicants are requested to send their Curriculum Vitae with 
supporting documents not later than one month from the date of this 
publication, to: 


DEAN OF FACULTY AND PERSONNEL AFFAIRS 

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
DEPT NO. 9117 

DHAHRAN 31261, SAUDI ARABIA 
















9-MONTH 
MASTER’S PROGRAM 
IN ELECTRICAL 
ENGINEERING 


Sinks It’s often just a matter of 
degrees. Oregon Graduate Institute of Science 
& Technology can provide you that fine edge 
over the competition with an intensive master’s 
degree in electrical engineering. We've been 
helt engineer change for more than a 
quarter of a century. We'd like to help you. 

For more information, call us at 
(503) 690-1027. Or write to: Department of 
Applied Physics and Electrical Engineering, 
Oregon Graduate Institute of Science & 
Technology, 19600 NW van Neumann Drive, 
Beaverton OR 97006. 


The Oregon Graduate Institute does not discriminate 
on the basis of race, color, religion, sex, national origin, 
age or physical ability. 
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OREGON GRADUATE INSTITUTE 
OF 
SCIENCE & TECHNOLOGY 





Invest 


In 
Futures. 
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America’s future is its chil- 
dren. The Boys & Girls Clulb 
helps our children achieve 
success for themselves and 
for America, Make a contri- 
bution today, so they can 
make one tomorrow. 


BOYS & GIRLS CLUB 
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Southeastern 
Force — . Center For 
Office of Electrical 
Scientific Engineering 
Research > Education 


U.S. AIR FORCE LABORATORY GRADUATE 
FELLOWSHIP PROGRAM 


FELLOWSHIPS FOR GRADUATE STUDIES LEADING TO DOCTORAL DEGREES 
IN SELECTED SCIENCE AND ENGINEERING DISCIPLINES 


APPLICATION DEADLINE: January 15, 1992 
APPOINTMENTS BY: April 15, 1992 


INTRODUCTION: The Air Force Office of Scientific Research (AFOSR) has established a fellowship program 
for graduate studies at U.S. institutions offering the Ph. D. in appropriate fields. Twenty-five fellowships will be 
awarded each year. 


ELIGIBILITY: Applicants must be U.S. citizens with bachelor's degree by September 1992. Applicants will be 
evaluated without regard to age, sex, race, religion, or national origin. 


TERMS: Stipends of $15,000, $16,000, and $17,000 will be paid for the first, second, and third years of the 
rogram respectively. AFOSR will provide full tuition and required fees and $2,000 to the Fellow's department. 
ellows will be responsible to and paid by the academic institution. The sponsor favors the use of these funds 

to support the student's research. 


TENURE: The normal Laboratory Fellowship schedule is for 36 months during 3 consecutive years. Under 
exceptional circumstances, the fellowship may be scheduled for 36 months within 5 consecutive years, upon 
approval by sponsor. 


Laboratory Graduate Fellowships awarded under this program will be for study in the following disciplines: 


Aeronautical and Astronautical Engineering 
Behavioral Sciences 

Biomedical Engineering 

Chemistry and Chemical Engineering 
Computer Science and Computer Modeling 
Electrical Engineering 

Geophysics and Meteorology 

Industrial and Civil Engineering 

Life Sciences, Biology and Biophysics 
Materials Science, Ceramic Engineering, and Metallurgy 
Mathematics 

Mechanical Engineering 

Physics 


For information and applications contact: 

SCEEE - Fellowship Program Information and application materials 
1101 Massachusetts Avenue stents will cover all Department of 

St. Cloud, FL 34769 efense Graduate Fellowship Programs. 
Phone: (407) 892-6146 

FAX: (407) 957-4535 
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Faults & failures 





When speed enforcement 
didn’t work 


Shortly after midnight on Aug. 28, as a New 
York City subway train hurtled toward the 
Union Square-14th St. station of the Lexing- 
ton Avenue line at four times the allowed 
speed, a safety device designed to stop runa- 
way trains did indeed function, triggering the 
train’s emergency brakes. But the device did 
not prevent a fatal crash—the brakes could 
not reduce the train’s estimated 75 
kilometer-per-hour speed quickly enough. 
The train derailed while switching on a curve 
to the local from the express track, where 
maintenance work was being done. 

The New York City Transit Authority 
(NYCTA) will not discuss the crash official- 
ly, citing legal requirements of ongoing Fed- 
eral, state, and Transit Authority investiga- 
tions. But newspaper accounts and unofficial 
comments from first-hand inspectors give 
this scenario: the lead car hit a row of steel 
columns to its left, which sheared off much 
of the lengthwise rear two-thirds of the car. 
The second car suffered almost no damage. 
But the third car struck the columns with 
such momentum that it wrapped itself 
around them, and the crumpled front end of 
the fourth car came to rest wedged into the 
columns. The rest of the 10-car train was un- 
damaged. 

Of the 500 passengers, five died in the 
wreckage, crushed or dismembered, and 
over 200 were injured. The motorman, who 
walked away unharmed, was later indicted 
for manslaughter; police said that he was 
drunk. 

The accident would not have happened if 
any of three factors had prevailed: if the 
motorman’s condition had been recognized 
earlier, if the emergency brake had enough 
distance to decelerate to a safe speed, or if 
the train’s excessive speed had been detect- 
ed and corrected earlier. 

Remarkably, train speed is not directly 
measured or controlled on New York’s sub- 
way lines. Instead, a simple timing and trip 
mechanism is designed to prevent an oper- 
ator from entering stations or rounding 
curves at high speed. Called a grade signal, 
it was originally developed to stop runaway 
trains descending graded railways. 

It works like this: the lead car activates 
a timer in the track as it passes over the de- 
vice. Simultaneously, a trip arm located 
many meters ahead rises at the side of the 
track. After a preset time has elapsed, the 
timer releases the arm, and it falls to a 
horizontal position. The train can pass freely 
if it is traveling at or below the allowed 
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speed. If it is speeding, however, it will 
reach the trip arm before the arm has fallen. 
The trip arm will then bump a trip cock on 
the lead car’s undercarriage [see figure]. 
This engages the train’s emergency brake, 
and the train will grind to a halt. 

This is a go/no-go system, according to an 
NYCTA engineer; it enforces speed limits 
but does not regulate speed. An operator 
whose train trips the mechanism must dis- 
mount, reset the trip mechanism on the 
track, and then reset the emergency brake 
on the train before continuing. 

On a curved section of track, the speed 
limit is far less than on a straightaway, and 
the elapsed time is proportionately shorter. 
At Union Square, trains are expected to slow 
to 17 km/h or less before entering the curve 
that leads to the local tracks. 


Morris Khan (based on NYCTA photo) 





Unfortunately for the passengers aboard 
the subway train that night, the trip arm is 
positioned only 10.7 meters ahead of the 14th 
St. curve. That the arm engaged the trip 
cock is clear from fresh scrapes on the parts. 
But, according to one calculation, if the 
brakes had exerted their maximum deceler- 
ation, the 75-km/h train as it entered the 
curve would have had a speed of 68 km/h—a 
speed almost guaranteeing derailment. 

Investigators from the National Transpor- 
tation Safety Board measured the effect of 
emergency deceleration a few days after the 
accident. Three times, they drove a train 
identical to that involved in the crash over 
a Safety trip. Each time, the train, initially 
moving at its top speed of 83 km/h, took 
much more than 10.7 meters to slow down. 

A week after the accident, the NYCTA an- 
nounced that it would now require that trains 
come to a full stop before switching to the 
local track at Union Square. The motorman 
is expected to contact the control center by 
radio for permission to proceed. Thomas 
Prendergast, senior vice president for rapid 
operations, acknowledged that the authori- 
ty can no longer rely on human operators and 
must take steps to reduce that reliance. 

Among those steps, NYCTA engineers will 








identify all dangerous curves and redesign 
the safety signaling at those places. In es- 
sence, the trip arm will be moved farther 
away from the curve to give a speeding train 
more room to slow down. 

Next year, the authority plans to install 
speedometers in the train cabs so that oper- 
ators will at last know their speed. They 
have driven New York subway trains for 
years simply by setting the speed control to 
one of three levels: slow (nominally 8.3 
km/h), medium (33.3 km/h), or fast (up to 
83.3 km/h), with no feedback about the true 
velocity. 

Also in 1992, transit authority engineers 
will evaluate the possible use of automatic 
speed controllers—microprocessor-based 
systems that protect a train from equipment 
failure or an operator’s disregard for the local 
speed limit. The controllers compare actu- 
al train speed with wayside speed com- 
mands. If the train is going too fast, they cut 
off motor power and apply the brakes until 
it comes into line. 

Newer transit systems than New York’s 
Lexington Avenue line (opened in 1904) nat- 
urally take advantage of this advanced safe- 
ty technology—systems like those in 
Washington, D.C. (opened in 1976), Atlan- 
ta, Ga. (1979), and Vancouver, B.C. (1986). 
The Washington Metro’s trains carry small 
receivers to pick up audio-frequency elec- 
tromagnetic radiation from the tracks; the 
signals contain local speed commands based 
on the distance to the next train ahead and 
track curvature. The commands are pro- 
cessed to regulate train speed. 

Another innovation being considered in 
New York is equipping each train with 
blackboxes—like those on commercial 
airliners—that would keep a record of speed, 
acceleration, and voice communication be- 
tween train and control center. 

NYCTA has earmarked US $700 million in 
its next capital spending plan to upgrade sig- 
nals, but in the aftermath of the accident, 
higher spending is likely, the authority says. 

The authority has also instituted person- 
nel policies designed to reduce the chance 
of alcohol or drug-related accidents. Train 
operators will be subject to random drug 
testing, and personnel records will be 
reviewed for performance patterns (such as 
frequent absence or lateness, or recurring 
disciplinary actions) that may indicate prob- 
lems. Now maintained manually, the records 
will be computerized and potential problems 
will be flagged automatically. 





COORDINATOR: George F Watson 
CONSULTANTS: John Devaney, Hi-Re! Laboratories 
Inc.; Robert Thomas, Rome Laboratory 
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IN THE TRUEST SENSE. 


They’re calling it an alliance of world class design and 
manufacturing talents. A combination of technology 
strengths unrivaled in industry today. 

We call it teamwork in the truest sense. And the world 
is watching as Motorola, IBM and Apple come together 
to propel desktop computing into a new era. 

If you have the expertise required to create the next 
generation of microprocessors, your talents are needed 
for this innovative team effort. In addition to exciting, 
ground-floor career opportunities, we offer the attractive 
location and lifestyle of Austin, Texas. 


Openings now exist for individuals with expertise in 
the following areas. Positions require a BSEE/CS or 
advanced degree with emphasis on computer 
engineering. Experience in RISC architecture, 
microprocessor, and CMOS VLSI design is essential, 
as well as strong circuit and logic design skills. Profi- 
ciency in C and UNIX would be a plus. 


LOGIC DESIGNERS Responsible for definition, 
logic design and verification of high performance RISC 
microprocessor. Expertise in specifying, modeling and 
design is essential. 


SYSTEM VERIFICATION ENGINEERS 


Develop verification programs/behaviorals to verify 
RISC microprocessor functions and perform failure 
analysis at system and chip levels. Proficiency in Card 
UNIX is required. 


CIRCUIT DESIGNERS Design CMOS circuitry 
for RISC based microprocessor functions. Must be able 
to design complex CMOS circuits and perform circuit 
analysis, verification and design for test. 


CAE DESIGNERS Develop an integrated VLSI 
CAD platform based on vendor tools and design/code. 
Includes evaluation, design methodology and tool 
support. Requires experience in workstation tool 
development and software integration. Knowledge of 
relational database and graphical user interfaces (X, 
motif) would be a plus. 


PRODUCT ENGINEERS From wafer probe and 
assembly through final test, will ensure effective product 
yield/cost management. Involves customer interface and 
characterization of products to support design, manufac- 
turing and quality improvements for RISC 
microprocessors. 


SYSTEM ADMINISTRATORS Aanministrate a 
distributed UNIX workstation environment of multivendor 
platforms. Will also provide network management and 
system software support to engineering programming 
departments. Familiarity with installation/maintenance 
of VLSI CAD tool software preferred. 


There’s no company—or opportunity—in the world like 
this one. Be a part of it. For consideration, send your 
resume to: Motorola Recruitment, Dept. ATX—9117, 
505 Barton Springs Rd., One Texas Center, Suite 400, 
Austin, TX 78704. (800) 531-5183; (512) 322-8811 
FAX. Equal Opportunity/Affirmative Action Employer. 
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EEs’ tools & toys 


Building an awareness 
of electronics 


“Binary Bingo’ and a tabletop robotics 
factory are two of the interactive computer 
exhibits housed in the new 7000-square- 
meter Motorola Museum of Electronics 
in Schaumburg, Ill., near Chicago. Drawing 
on Motorola’s history and product lines 
dating back to 1928, the museum has mount- 
ed displays that highlight semiconductors, 
communications, computers, and high- 
technology manufacturing techniques. Inter- 
active multimedia workstations are also used 
to explain basic scientific concepts. 





Motorola Inc.’s Museum of Electronics will 
draw on its 60-plus years in the business. 


To help create an awareness of electron- 
ics, the museum has set up educational pro- 
grams to interest elementary and high- 
school students in science and technology. 
Staff members work with Chicago-area 
schoolteachers of grades 6-12 to develop 
these programs. Once a topic on such tech- 
nical subjects as cellular technology is cho- 
sen, the staff helps to prepare curriculum 
materials, structure classroom discussions 
before a museum visit, and provide follow- 
up materials and evaluations. 

The museum is open Monday through Fri- 
day from 9 a.m. to 4:30 p.m. Contact: Con- 
ference Planning, Motorola Museum of Elec- 
tronics, 1297 E. Algonquin Rd., Schaum- 
burg, Ill. 60196, weekdays 8 a.m. to 5 p.m., 
for individual or group visits by appointment 
at 708-576-8620, and for information about 
educational programs, 708-576-7813. 


Ce ears 


The password, please 


Weak, easy-to-guess passwords have en- 
abled computer hackers to break into sup- 
posedly impenetrable computer access- 
control systems in universities, corporations, 














and military establishments as well. 

A password-screening software package 
for the Novell NetWare network operating 
system, Password Coach, trains users to se- 
lect strong passwords—and that means not 
picking proper names, geographic locations, 
or any word that is in the dictionary or de- 
rived from the user’s personal identification. 
The system subjects passwords to 39 
strength tests, rejecting the weak passwords 
and allowing the user to continue choosing 
until a strong password is selected. If the 
user is unable to construct a strong pass- 
word, the program generates one. 

But the software is totally user- 
transparent if a strong password is chosen 
to begin with. Strong passwords must be 
easy to remember. Some examples are 
Charles123; Spectrumengineergood (actu- 
ally a pass phrase); or the first letter of each 
word of a favorite line of poetry. 

Password Coach even comes with an Eng- 
lish dictionary of more than 140 000 weak 
passwords. Dictionaries in 15 other lan- 
guages are also available. 

Price of the software starts at US $795 for 
up to 10 users. Turnkey interfaces for IBM 
AS/400 and DEC VAX/VMS are available, 
too, and ANSI standard C language source 
code can be licensed. Contact: Charles 
Wood, Baseline Software, Box 1219, Sausali- 
to, Calif. 94966-1912; 800-829-8855 or 415- 
332-7763, or circle 101. 


NO)1@) eS 


A base for your mobile robot 


By relying on an off-the-shelf ‘‘body’’ con- 
taining a servo-controlled three-wheel drive, 
and batteries, researchers working with mo- 
bile robots can bypass most of the ordinary 
chores with Real World Interface Inc.’s B12 
Mobile Robot Base. The product has been 
rolling around for about two years, support- 
ing anything weighing up to 20 kg, includ- 
ing mechanical arms and fingers, sensors, 
and information-processing systems. Now 
the company has made the assembling of 
robot systems even easier by introducing a 
20-cm-high development enclosure that fits 
atop the 17-cm-diameter base. 

This 12-sided package with swing-open 
doors contains a card cage, a power supply, 
a backplane with slots for eight printed- 
circuit boards to provide on-board computer 
control and sensor processing, and sites for 
up to 48 sensors. (A taller enclosure handles 
up to 60 sensors and 12 pc boards.) The 
backplane accepts plug-ins with the Eu- 
rocard bus format. 

The 11.4-kg base, which extends 17 cm 











above its three wheels, comes in blue, red, 
black, or silver and relies on a simple 
mnemonic control language along with an 
RS-232C serial port. Options include a 432- 
watthour silver zinc battery pack (instead of 
the standard 144-Wh lead acid pack), radio- 
or manually-controlled joysticks (the latter 
with a cable), and a system to drive up to 
60 sonar transducers. Price of the B12 base 
is US $6500. The development enclosures 





Real World Interface Inc. 


Making life easier for robot researchers, a de- 
velopment enclosure, shown with its panels 
opened, sits atop a standard mobile robot base. 


start at $2500. Contact: Grinnell More, Real 
World Interface Inc., Box 270, Main St., 
Dublin, N.H. 03444; 603-563-8871; or cir- 
cle 102. 


NOS 


Publications from Japan 


Like to see a Japanese buyer’s guide to 
electronic components sold in Japan? In- 
terested in the structure of the electron- 
ics industry there as seen by the Govern- 
ment’s Ministry of International Trade and 
Industry (MITI)? 

Japanese Government ministries translate 
a number of their publications into English. 
A list of what is available, including directo- 
ries, abstracts, forecasts, annual reports, and 
handbooks, is in the appropriately titled cata- 
log ‘‘Japanese Publications in English.’’ 
Reports on technology, electronics, busi- 
ness, trade, and telecommunications from 
MITI are also included. Some volumes are 
in bilingual editions. 

The 36-page catalog and an order form are 
distributed by Overseas Courier Service 
America Inc. Contact: Order Department, 
OCS America Inc., Room 1186, National 
Press Building, 14th and F Streets, N.W., 
Washington, D.C. 20045; 202-347-3252; fax, 
202-639-8673; or circle 103. 
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CLASSIFIED EMPLOYMENT OPPORTUNITIES 


Engineer Research. Manage facilities and over- 
see routine operations of Neural Systems Lab. 
Supervise hardware/software installation and 
maintenance of Hewlett-Packard workstations. 
Applications and Kernel-level programming on 
real-time Unix systems. Manage software de- 
velopment projects in concurrent real-time pro- 
cessing and GPIB protocol device interfacing. 
Requirements: M.S. in Computer Science or 
Electrical Engr. with communications empha- 
sis; extensive programming experience in X win- 
dows, structured C, Unix, Fortran, LISP; ex- 
perience in HP system management, user inter- 
face design, parallel processing; good commu- 
nication skills. $36,000 per year. Mail resume, 
three letters of recommendation, and copy of 
ad by December 1, 1991 to MD DEED, 1100 N. Eu- 
taw St., Room 212, Baltimore, MD 21201. Job or- 
der No. 9048544. Job location: College Park, MD. 
Proof of legal right to work in US required. 


Electrical Engineering Faculty Position: The 
Pennsylvania State University at Erie, The 
Behrend College. Applications are invited fora 
tenure-track faculty position at the Assistant 
Professor level to teach baccalaureate en- 
gineering courses starting Fall Semester 1992. 
Ph.D. degree in Electrical Engineering or closely 
related field required; preference will be given 
to individuals with previous teaching ex- 
perience and interests in communications, sig- 
nal processing, and VLSI. Applicants should 
have an interest in undergraduate teaching, the 
ability to develop a research program at Penn 
State-Behrend, and the desire to work with 
faculty and administration on further develop- 
ment of anew engineering program. Penn State- 
Behrend is a 4-year, primarily undergraduate in- 
stitution within the 22-campus Penn State sys- 
tem, and is one of only three Penn State cam- 
puses where a student can complete bac- 
calaureate programs. Application deadline is 
January 1, 1992 or until position is filled. Send 
complete resume, official transcripts and the 
names of three references to Dr. A.H. Pulsifer, 
Head, Division of Science, Engineering & Tech- 
nology, Department 5-EE, The Pennsylvania 
State University at Erie, Erie, PA 16563-0203. An 
Affirmative Action/Equal Opportunity Employ- 
er. Women and Minorities Encouraged to Apply. 


The Department of Electrical Engineering at the 
University of California, Los Angeles is involved 
in a major expansion of its instructional and re- 
search facilities in a new engineering building. 
In addition, an expansion is planned in tenure 
track faculty positions. Applications are being 
accepted in the following areas of expertise: 
Optoelectronics, Optical Signal Processing, 
Microwave and Millimeter Wave Electronics, 
Electromagnetics, Analog and Digital Integrat- 
ed Circuits, Digital Signal Processing, Image 
Processing, and Communication Systems. Ap- 
plicants should have a Ph.D. and an outstand- 
ing research record in their expertise. Applica- 
tion letters should be mailed to Professor Nico- 
laos G. Alexopoulos, Chairman, Electrical En- 
gineering Department, UCLA, 58-121 Engr. IV, 
405 Hilgard Ave., Los Angeles, CA 90024-1594. 
UCLA is an Equal Opportunity Affirmative Ac- 
tion Employer. 


Electrical and Computer Engineering, Faculty 
Positions—Penn State. Applications are invit- 
ed for several tenure-track faculty positions in 
the Department of Electrical and Computer En- 
gineering at The Pennsylvania State University. 
Candidates should have a Ph.D. in Electri- 
cal/Computer Engineering or a related dis- 
cipline, ability to establish a strong research 
program, and a desire to teach at both the un- 
dergraduate and graduate levels. Although can- 
didates in all areas will be considered, the fol- 
lowing areas will receive priority consideration: 
computer engineering (especially software), 
electromagnetics, space science, electro- 
optics, electronic materials and power systems. 
The Department of Electrical and Computer En- 
gineering at Penn State currently has over 50 
faculty, 800 junior and senior level students, and 
280 graduate students. Funded research is be- 
ing conducted in many areas, including: Elec- 
tromagnetics, Electro-optics; Signal Process- 
ing; Computer Hardware, Software, and Appli- 
cations: Power; Electronic Materials; Commu- 
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nications; Control and Robotics. Please send 
resumes and cover letters, with names, ad- 
dresses and phone numbers of at least three 
references to: Personnel Committee, Depart- 
ment of Electrical and Computer Engineering, 
Box IEEE, 129 EE East, The Pennsylvania State 
University, University Park, PA 16802. Applica- 
tions received by January 31, 1992 will be as- 
sured of consideration; however, applications 
will be considered until the positions are filled. 
An Affirmative Action/Equal Opportunity Em- 
ployer. Women and Minorities Encouraged to 


Apply. 


Faculty Position, Cleveland State University, 
Department of Electrical Engineering. Seeking 
applicants for a tenure-track faculty position in 
Electrical Engineering. Appointment will be at 
the Assistant or Associate Professor level with 
a competitive salary and rank commensurate 
with qualifications. Qualifications include a 
Ph.D. degree, the abilities to teach in B.S., M.S. 
and Doctoral-level programs and to engage in 
a vigorous research program. A specialty in the 
area of communications is required. Primary 
departmental interests in communications in- 
cludes information theory, coding, modulation 
and equalization. Knowledge of satellite com- 
munication systems and/or practical ex- 
perience is desirable but not required. Faculty 
members in the department have the possibili- 
ty of petelning research support locally through 
NASA Lewis Research Center. Deadline: When 
position is filled, with ongoing screening of ap- 
plications. Starting Date: September 14, 1992. 
Send resume and list of three references to: Dr. 
James H. Burghart, Chairman, Electrical En- 
gererne Dept., Cleveland State University, E. 

4th & Euclid Ave., Cleveland, OH 44115. Equal 
Opportunity Employer, m/f/h. 


Assistant Research Scientist, 40 hours/week, 8 
a.m.-5 p.m. Salary: $37,000/year. Duties include: 
Research on the design optimization, fabrica- 
tion, and characterization of ultra-high- 
frequency transistors and monolithic integrat- 
ed circuits using novel compound semiconduc- 
tor materials such as InGaAs and advanced de- 
vice concepts such as strained high-electron- 
mobility transistors. Development of advanced 
fabrication techniques such as double-recess 
mushroom gate, surface passivation, InP via 
holes, implant isolation and submicron 
electron-beam writing system to achieve state- 
of-the-art transistors and monolithic integrated 
circuits performance. Educational require- 
ments: Applicants must have a Ph.D. in electri- 
cal engineering and one year related experience 
as a graduate assistant. Other special require- 
ments include: The experience to be in design 
optimization, fabrication and characterization 
of ultra-high-speed devices and microwave 
monolithic integrated circuits (MMICs) using 
submicron electron-beam writing system. Five 
publications and/or conference presentations, 
each on high-electron-mobility transistors and 
MMICs. One graduate course each in solid- 
state physics, semiconductor devices, MMICs 
design and characterization, and microelec- 
tronics processing. Employer paid ad. Send re- 
sumes to 7310 Woodward Avenue, Room 415, 
Detroit, Michigan 48202. Reference No. 63491. 


Faculty Opening in Biomedical Informatics at 
Vanderbilt University. Applications are invited 
for a tenure-track position at the assistant 
professor level at Vanderbilt University. Excep- 
tionally qualified candidates at other levels of 
experience will be considered. The position will 
include a primary Perea pen in the Depart- 
ment of Biomedical Engineering and a joint ap- 
pointment in the newly organized Center for Bi- 
omedical Informatics at Vanderbilt University 
School of Medicine. Applicants should hold the 
Ph.D. or equivalent degree in biomedical en- 
gineering, computer science, medical informat- 
ics or arelated field. The successful candidate 
will be expected to teach in the undergraduate 
and graduate programs of the Department of Bi- 
omedical DOIneerD®, engage in research in 
the general area of informatics and computing 
as applied to biomedical and clinical sciences 
and participate in the other academic activities 
of the Center for Biomedical Informatics. Van- 
derbilt University is an equal opportunity em- 








ployer. Women and members of minority groups 
are urged to apply. Applicants should provide 
a curriculum vitae and the names of three refer- 
ences to Dr. William Stead, Chairman, Medical 
Informatics Search Committee, Ste. 2000, Vil- 
lage at Vanderbilt, 1500 21st Avenue S., Nash- 
ville, TN 37212. 


University of Miami, Department of Electrical 
and Computer Engineering invites applications 
for tenure-track faculty positions in computer 
engineering at the Assistant/Associate Profes- 
sor level in the Spring and Fall semesters, 1992. 
Preferred areas of interests are artificial intel- 
ligence, software engineering and database 
systems. Qualifications include a Ph.D. degree 
in computer science or computer engineering 
and the ability of initiating research projects, at- 
tracting external funding, and teaching under- 
graduate and graduate courses. Salary will be 
commensurate with rank and experience. The 
University is located in Coral Gables, a suburb 
of Miami, Florida. Applications should be sent 
with the names of three references to: Dr Tzay 
Y. Young, Chairman, Dept. of Electrical and 
Computer Engineering, Univeristy of Miami, PO. 
Box 248294, Coral Gables, Florida 33124. The 
University of Miami is an equal opportunity/af- 
firmative action employer. 


Concordia University Department of Computer 
Science. We are looking for new faculty mem- 
bers with either strong research records or ex- 
cellent research potential to fill two tenure track 
positions in the Assistant or Associate Profes- 
sor rank. Applicants must have an interest and 
ability to teach effectively at both the under- 
graduate and graduate levels. Selected candi- 
dates will be expected to carry out independent 
research and other academic duties associat- 
ed with our bachelor’s, master’s and Ph.D. pro- 
grams. To fit our needs, priorities will be given 
to the following areas: software engineering, 
programming languages, expert systems and 
combinatorial computing. However, truly excep- 
tional candidates in all computer science areas 
are encouraged to apply. The university is locat- 
ed in Montreal which is well known for its cul- 
tural diversity and beauty. The department 
houses approximately 600 undergraduates, 90 
Masters and 30 Ph.D. students. While the under- 
graduate program emphasizes both fundamen- 
tal and practical skills, our graduate research 
concentrates in artificial intelligence, combina- 
torics, computer algebra, databases, distribut- 
ed computing, large-scale scientific comput- 
ing, pattern recognition, programming lan- 
guages, software engineering and VLSI ar- 
chitecture. There are twenty six full time faculty 
positions supporting these activities. The 
department has established CENPARMI 
(Centre for Pattern Recognition and Machine In- 
telligence) with specialization in pattern recog- 
nition and related expert systems research. The 
research groups in mathematical computing 
and VLSI architectures are also members of two 
inter-university research centres: CICMA 
(Centre Interuniversitaire en Calcul Mathema- 
tiques Algebrique) and GRIAO (Groupe de Re- 
cherche Interuniversitaire en Architecture des 
Ordinateurs de Haute Performance et VLSI). In 
particular, CICMA promotes research in al- 
gebraic computing, combinatorics and com- 
putational group theory. The department also 
intends to strengthen its activities in software 
systems. To promote the development of new 
faculty members, the university has a program 
to provide seed grants for their research in the 
first three years. Concordia is committed to Em- 
ployment Equity and encourages applications 
from women, aboriginal peoples, visible minori- 
ties and disabled persons. All things being 
equal, women candidates shall be given priori- 
ty. Interested applicants should send a resume 
and the names of at least three references to: 
Chair, Department Personnel Committee, 
Department of Computer Science, Concordia 
University, 1455 de Maisonneuve West, Mon- 
treal, Quebec H3G 1M8, Canada, Fax: 
(514)848-2830. email: hfli@sunlite.concordia.ca. 
In accordance with Canadian immigration re- 
quirements, priority shall be given to Canadian 
citizens and permanent residents of Canada. 


Joliet Junior College, located 40 miles south- 
west of Chicago, is seeking applicants for the 
following position: Electronics Engineering 
Technology Instructor: Bachelors degree in 
Electronic Engineering, Electronic Engineering 


i? 











Technology or related field required. Masters 
degree preferred. Consideration may be given 
for combinations of education and related work 
experience. Must be able to teach courses in 
many areas of electronics including analog, cir- 
cuit analysis and linear devices. Five years work 
experience and/or teaching experience in the 
electronics field preferred. Application dead- 
line November 15, 1991. Applications and in- 
quiries should be directed to: Michele A. Kaz- 
merski, Manager of Personnel Services, Joliet 
Junior College, 1216 Houbolt Avenue, Joliet, IL 
60436. An Equal Opportunity Employer. 


Dean College of Engineering and Applied 
Sciences, Arizona State University. Arizona 
State University invites nominations and appli- 
cations for the position of Dean of the College 
of Engineering and Applied Sciences. The 
University: Arizona State University is a major 
research university comprised of 13 colleges. 
Over 10,000 of its more than 42,000 students 
pursue graduate studies. ASU is a multi- 
campus university. The main campus is near 
the heart of the metropolitan Phoenix in the city 
of Tempe. Phoenix is a cosmopolitan, cultural- 
ly diverse area of approximately 2 million peo- 
ple. The College: The College has 11 academic 
departments and schools and 8 research 
centers in the School of Engineering, the 
School of Construction and Technology, and 
the School of Agribusiness and Environmental 
Resources. Enrollment in the College includes 
4,200 undergraduate baccalaureate students 
and 2,100 graduate students with 240 tenured 
or tenured-track faculty members. The research 
awards received in 1990-91 totaled approximate- 
ly $12 million. The College of Engineering and 
Applied Sciences has been recognized for its in- 
novative Engineering Excellence Program, a 
three-way partnership between state govern- 
ment, industry, and the university. As of 1991, 
more than $175 million has been invested in 
achieving this goal. For the second year in arow 
the College was included by U.S. News and 
World Report as one of the top two up and com- 
ing colleges of engineering in the United States. 
Duties and Responsibilities: As the chief aca- 
demic and administrative officer of the College, 
the Dean reports directly to the Senior Vice 
President for Academic Affairs and Provost. the 
Dean provides leadership in ensuring academ- 
ic excellence in all curricula and programs, and 
support to the faculty for achieving and main- 
taining quality teaching, research, and service. 
The Dean is responsible for developing strong 
external support, including support among 
alumni and industry leaders. Qualifications: 
Candidates for the position must meet the re- 
quirements for appointment at the rank of 
professor in one of the departments within the 
College. The requirements include an earned 
doctorate degree, a significant record of schol- 
arly and research accomplishments, demon- 
strated effectiveness in undergraduate and 
graduate teaching, and evidence of quality ser- 
vice. Candidates must have appropriate ad- 
ministrative experience through which they 
have developed strong academic leadership, 
communication and interpersonal skills, anda 
demonstrated ability to develop external sup- 
port, including financial resources. A success- 
ful record of promoting cultural diversity is es- 
sential. Nomination and Applications: Send 
nominations and applications to: Larry E. Pen- 
ley, Chair, College of Engineering Dean Search, 
clo Officer of the Senior Vice President and Pro- 
vost, Arizona State University, Tempe, AZ 
85287-2803. Candidates should supply curricu- 
lum vitae, a letter of interest, and names, ad- 
dresses and phone numbers of at least 3 refer- 
ences. The search committee will begin to re- 
view applications on December 1, 1991. Appli- 
cations received after that date will be reviewed 
on a biweekly cycle, as necessary, until the po- 
sition is filled. Preferred starting date is July 1, 
1992, but the date is negotiable. Salary is com- 
petitive. Arizona State University is an Equal Op- 
portunity, Affirmative Action Employer. 


Director, Institute for Biomedical Computing. 
The Washington University Institute is an aca- 
demic unit attached to both the School of Medi- 
cine and the School of agineend and Applied 
Science. It is composed of several laboratories 
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and groups (Biomedical Computer Laboratory, 
Center for Molecular Design, Medical Informat- 
ics Group, and Sensory Biophysics Laboratory) 
which carry out broad interdisciplinary re- 
search programs in biomedical computing, 
quantitative imaging, bioengineering, biophys- 
ics, medical informatics, and computational 
chemistry. Close collaborative interactions are 
with faculty of schools of medicine and en- 
gineering, research professionals, and stu- 
dents, both at Washington University and else- 
where. Graduate training and ties with Biomed- 
ical Engineering are especially important. The 
Director works with the leaders of the Institute 
components and with a Governing Board 
(prominent faculty and administrators from 
both schools) to maintain a stimulating environ- 
ment for the Institute’s research programs. In 
addition to carrying out a personal research 
agenda, the Institute Director is responsible for 
coordinating existing research programs, de- 
veloping new research directions, overseeing 
personnel and budget matters, and coordinat- 
ing Institute programs with other research and 
teaching programs at both schools. Qualifica- 
tions include an M.D. and/or Ph.D. in bioscience 
ora Ph.D. in an engineering discipline, at least 
five years of significant research and adminis- 
trative experience, demonstrated leadership 
abilities, and excellence in intellectual and aca- 
demic performance. Candidates should submit 
a resume, a publication list, and at least three 
reference to Dr. James McKelvey, Department 
of Chemical Engineering, Campus Box 1198, 
Washington University, One Brookings Drive, St. 
Louis, MO 63130. Washington University is an 
equal opportunity, affirmative action employer. 


Research Associate. Applications are invited 
for a research associate/post-doctoral position 
in the area of epitaxial growth of compound thin 
films (GaAs & InP based technologies) using a 
metal-organic chemical vapor deposition 
(MOCVD/MOVPE) system. The person will work 
with an existing group of faculty to design and 
implement growth processes for quantum well 
and superlattice structures for microwave, elec- 
tronic, and photonic devices. He/she will be 
responsible for the operation of the recently ac- 
quired state-of-the-art MOCVD machine and as- 
sociated materials characterization equipment. 
Applicants should have a Ph.D. in electrical en- 
gineering, or physics, or material science, or 
chemistry with experimental orientation and 
hands-on experience. Preference will be given 
to applicants with actual MOCVD and/or MBE 
growth experience. Experience with materials 
characterization techniques and equipment 
such as x-ray, ESCA, TEM, PL, SIMS, and other 
microelectronics fabrication is highly desirable. 
Send resume to Prof. Vik J. Kapoor, Department 
Head, Department of Electrical and Computer 
Engineering, University of Cincinnati, Cincin- 
nati, Ohio 45221-0030. The university is an af- 
firmative action, equal opportunity employer. 


Endowed Chair in Rehabilitation Engineering. 
The Department of Biomedical Engineering, 
University of Tennessee, Memphis announces 
the establishment of the J.R. Hyde Chair of Ex- 
cellence in Rehabilitation Engineering. This en- 
dowed chair will support a distinguished 
professor with a national reputation in re- 
search, education, and service in rehabilitation 
engineering (e.g. biomechanics, biomaterials, 
or prosthetics). The University of Tennessee, 
Memphis has established 26 endowed profes- 
sorships and Centers of Excellence in Molecu- 
lar Resources, Neurobiology, and Pediatric 
Pharmacokinetics and Therapeutics. The 
University comprises Colleges of Medicine, 
Dentistry, Nursing, Pharmacy, Graduate Health 
Sciences and Allied Health Sciences. Candi- 
dates should have a Ph.D. in engineering, have 
several years experience at the Associate 
Professor level or higher, and presently direct 
a major and continuing federally supported re- 
search program. The deadline for submitting 
applications for review is Dec. 31, 1991; howev- 
er, applications will be accepted until a suita- 
ble candidate has been identified. Applicants 
should send a curriculum vitae and the names, 
addresses, and telephone numbers of five refer- 
ences to: Professor Herbert D. Zeman, Chair- 
man of the Search Committee, Department of 





Biomedical Engineering, University of Tennes- 
see, 894 Union, Nash Building-Suite 250, Mem- 
phis, TN 38163. Minority candidates and wom- 
en are especially encouraged to apply. The 
University of Tennessee is an EEO/AA/Title 
IX/Section 504/ADA employer. Rev. 2 (4/91). 


Research Associate Biomedical Engineering, 
University of Tennessee, Memphis. The Depart- 
ment of Biomedical Engineering, University of 
Tennessee, Memphis is Esra ae fill a Re- 
search Associate position in its Medical Imag- 
ing Research Group. The position is funded for 
two years by a research grant from the Nation- 
al Science Foundation aimed at studying the 
feasibility of performing intravenous coronary 
angiography using K-emission X-rays. Experi- 
ments will be performed at Brookhaven Nation- 
al Laboratory. Applicants must possess a doc- 
toral degree in biomedical or electrical en- 
gineering, medical physics, or related fields, 
and should have experience in experimental 
digital imaging research. Experience with CCD 
TV camera systems or high power electron ac- 
celerators is desirable. Applications will be 
received until the position is filled; however, re- 
view of applications will begin on December 1, 
1991. The BME Department currently has nine 
core and joint faculty, three administrative 
staff, a Bioinstrumentation Division consisting 
of eighteen staff (13 electronic technicians and 
machinists, and five clerical and supervisory 
staff) and a recently-initiated M.S. and Ph.D. 
graduate program. In the Fall, 1991, the depart- 
ment is scheduled to move into newly- 
renovated space in Baptist Memorial Hospital, 
the nation’s largest private hospital. Applicants 
should submit a curriculum vitae, list of publi- 
cations, date of availability for employment, 
and the names of three references to: Profes- 
sor Herbert D. Zeman, Department of Biomedi- 
cal Engineering, Nash Building, Suite 250, 
University of Tennessee, Memphis, TN 38163. 
Applications from women and minority candi- 
dates are encouraged. The University of Tennes- 
see is an EEO/AA/Title IX/Section 504/ADA em- 
ployer. Rev. 2 (4/91). 


Senior and Junior Faculty Positions in Electri- 
cal and Computer Engineering, State Universi- 
ty of New York at Buffalo. Applications are 
sought to fill an expected tenured senior faculty 
position, and a junior position beginning Sep- 
tember 1992. Senior applicants must have 
proven leadership skills in the area of Com- 
puters or Communications Engineering and 
have an earned doctorate. They must have 
teaching and research interests in one or more 
of the following areas: communications; pho- 
tonics; expert systems; computer architecture; 
data structures; and parallel processing. Prefer- 
ence will be given to those experienced in opti- 
cal communications or optical computing. Evi- 
dence of an ability to develop external funding 
for personal research is required. The success- 
ful candidate will have an opportunity to recom- 
mend new faculty for appointment and will be 
provided with funds to establish a strong re- 
search and educational program in Communi- 
cations or Computer Engineering. This position 
will require undergraduate and graduate course 
development, teaching, coordination of a re- 
search program involving young faculty, inter- 
action with existing faculty, and exploration of 
interdisciplinary areas of education and re- 
search. A junior position is also expected in the 
above area. This represents an opportunity to 
join a strong group of new faculty and to par- 
ticipate in a good environment for research and 
education. Applicants should supply aresume 
with names and addresses of three or more in- 
dividuals for letters of reference. Applications 
should be sent to Professor Wayne A. Ander- 
son, State University of New York at Buffalo, 
Department of Electrical and Computer En- 
gineering, 201 Bell Hall, Buffalo, NY 14260, 

UNY at Buffalo is an equal opportunity/affirm- 
ative action employer. 


Department Head, Electrical Engineering. The 
University of Alabama invites applications for 
the position of Head, Department of Electrical 
Engineering. The position requires an earned 
doctorate in Electrical Engineering, a strong re- 
search and publication record, and demonstrat- 
ed leadership capability. Administrative ex- 
perience and USS. citizenship are preferred. The 
Electrical Engineering program is accredited by 
ABET and offers B.S., M.S., and Ph.D. degrees. 
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lt has 17 faculty positions including an En- 
dowed Professorship in Computer Architecture 
and is the largest of the College of Engineer- 
ing’s departments. The present EE enrollment 
is about 460 undergraduates and 63 graduate 
students. In addition to modern, well-equipped 
EE laboratories, the College and University have 
excellent and extensive computer facilities 
available to faculty and students. The University 
of Alabama campus located in Tuscaloosa is 
the oldest and largest in The University of Ala- 
bama system with over 19,000 students. Tus- 
caloosa is situated in the rolling hills of West 
Alabama about fifty miles southwest of Bir- 
mingham. The metropolitan area has a popula- 
tion of about 150,000. Most winters are snow- 
less, and the region abounds with lakes and 
streams. Interested applicants should send 
their resume to: Dr. Odis P. McDuff, Chairman, 
Electrical Engineering Head Search Commit- 
tee, Post Office Box 870286, Tuscaloosa, AL 
35487-0286, Phone: (205)348-1754. Initial screen- 
ing of applicants will begin on December 2, 
1991; however, applications will continue to be 
received and evaluated until the position is 
filled. The starting date will be August 16, 1992. 
The University of Alabama is an Equal Oppor- 
tunity Affirmative Action Employer. 


Electrical Engineering: The University of Port- 
land seeks candidates for tenure track posi- 
tions at the rank of Assistant/Associate Profes- 
sor. Dedication to excellence in teaching is es- 
sential. Ph.D. in Electrical Engineering is re- 
quired. The candidates are expected to teach 
undergraduate and graduate courses and to 
conduct professional activities in at least one 
of these areas: Microelectronics, VLSI design, 
Communication Systems, Optics and Optoelec- 
tronics. Send resume and names of at least 
three references to Dr. Aziz S. Inan, Chair, Elec- 
trical Seen University of Portland, 5000 
N. Willamette Blvd., Portland, OR 97203. 
(503)283-7314. An affirmative action/equal op- 
portunity employer. 


The Bradley Oe of Electrical Engineer- 
ing of Virginia Polytechnic Institute and State 
University invites applications for several ten- 
ure track faculty positions. Greatest needs are 
in the areas of communications with emphasis 
on high frequency electronics, computers, fiber 
optics, and signal processing. Consideration 
will be given to applicants in all areas at the As- 
sistant and Associate Professor level. Appli- 
cants must have an earned doctorate, be in- 
terested in undergraduate and graduate teach- 
ing, and be willing to secure research sponsor- 
ship. Virginia Tech is Virginia’s land grant 
university offering degrees through the Ph.D. 
Send complete resume with references and em- 
ploymenticitizenship status to: Prof. W.L. Stutz- 
man, Chairman, Faculty Search Committee, 
Bradley Department of Electrical Engineering, 
Virginia Tech, Blacksburg, VA 24061-0111. Appli- 
cations will be accepted until April 15, 1992, or 
until suitable candidates are selected. Virginia 
Tech is an Equal Opportunity/Affirmative Action 
Employer and welcomes applications from 
minorities and women. 


Southern Methodist University, School of En- 
gineering and Applied Science. Department 

hair, Computer Science and Engineering. 
Nominations and applications are invited for 
the position of Professor and Department Chair 
of the Department of Computer Science and En- 
gineering at Southern Methodist University. Ap- 
plicants must have a Ph.D. in Computer En- 
gineering, Computer Science, or a related dis- 
cipline. Candidates must have demonstrated 
excellence in research with a substantial grant 
record and a strong commitment to teaching. 
It is anticipated that the position will be filled 
by August, 1992. SMU is a private university in 
Dallas, Texas with approximately 8,000 stu- 
dents. CSE is in the School of Engineering and 
Applied Science, where a close working rela- 
tionship exists with the Department of Electri- 
cal Engineering. The department is growing and 
presently has fourteen faculty positions. CSE 
presents a balanced program of research and 
education at all levels and has been offering 
Ph.D. degrees since 1970. The department has 
extensive contacts with computer and tele- 
communications related industrial organiza- 
tions. The Dallas area is traditionally distin- 
guished as one of the top five centers for high 
technology complemented by the presence 


IEEE SPECTRUM NOVEMBER 1991 





nearby of the Superconducting Super Collider. 
Applicants should send a complete resume, in- 
cluding the names of three references to: 
Professor lan Gladwell, Chair, CSE Search Com- 
mittee, 208 Clements Hall, Southern Methodist 
University, Dallas, TX 75275. SMU is an equal 
opportunity/affirmative action, Title IX employ- 
er. Applications from women and minorities are 
particularly encouraged. Applications will be 
accepted until February 1, 1992. 


Graduate Research Assistantships are availa- 
ble for graduate students pursuing the M.S. or 
Ph.D. degrees in Electric Power Systems at 
Clemson University. Funding is available 
Hal ab Clemson University Electric Power Re- 
search Associations (CUEPRA), NSF, and re- 
search contracts with power companies. Re- 
search assistantships consist of a monthly sti- 
pend and tuition fee reduction. For United 
States citizens, industrial fellowships are also 
available. For further information, contact Dr. 
Adly A. vay ECE Department, Clemson 
University, Clemson, SC 29634-0915. 


Assistant Professor: To teach undergraduate 
and graduate courses in Electrical Engineering 
and to conduct research. All areas of emphasis 
considered. Applicants must have a Doctoral 
Degree or expect it within six months. Send re- 
sume and a list of three letters of recommenda- 
tion to Gill Richards, Chair, Department of Elec- 
trical Engineering, University of New Orleans, 
New Orleans, LA 70148. Completed applica- 
tions received by December 10, 1991 will be giv- 
en first consideration, but the search will con- 
tinue until the position is filled. UNO is an equal 
opportunity-affirmative action employer. 


University of Hawaii at Manoa, Department of 
Electrical Engineering, invites applicants for 
tenure-track associate professor or assistant 
professor positions with specialization in either 
of the following areas: (1) Computers: Advance- 
ment of knowledge and state of the art in high 
performance computing systems. System soft- 
ware or parallel and distributed algorithms to 
complement current faculty strengths are wel- 
come. (2) Electrophysics: Microwave engineer- 
ing and VLSI. Duties: Teach EE undergraduate 
and graduate courses, serve on university and 
department committees, conduct research and 
scholarly activities, and perform related tasks 
as assigned. Minimum Qualifications: Associ- 
ate Professor: Ph.D. degree or completion of all 
requirements for a doctorate in electrical en- 
gineering, computer science, and/or equivalent; 
minimum of four years of full-time college or 
university teaching at the rank of assistant 
professor or equivalent, with evidence of in- 
creasing professional maturity; demonstrated 
scholarly achievement in comparison with 
peers active in the same field; demonstrated 
ability to plan and organize assigned activities, 
including the supervision of work of assistants 
when appropriate; ability to pursue and super- 
vise research; strong commitment to both un- 
oes and graduate teaching. Assistant 
Professor: Ph.D. degree or completion of all re- 
quirements for a doctorate in electrical en- 
gineering, computer science, and/or equivalent; 
demonstrated ability to teach; demonstrated 
scholarly achievement; ability to pursue and su- 
pervise research; strong commitment to both 
undergraduate and graduate teaching. Salary 
negotiable dependent upon qualifications and 
experience. Send resume and three references 
by November 30, 1991 to: Professor Shu Lin, 
Chairman, Department of Electrical Engineer- 
ing, University of Hawaii at Manoa, 2540 Dole 
Street, Holmes Hall 483, Honolulu, HI 96822. An 
Equal Opportunity/Affirmative Action Employer. 


Electrical and Computer Engineering. The 
Department of Electrical and Computer En- 
gineering at West Virginia University antici- 
pates possible faculty positions in all areas. 
Salary and rank will be commensurate with 
qualifications. Positions will be tenure track. 
Applicants must have the Ph.D., must have 
potential for high quality teaching, and will be 
expected to initiate research and participate in 
departmental research programs. A curriculum 
vitae and cover letter identifying an area of 
specialization should be sent to: Chairman, 
Department of Electrical and Computer En- 

ineering, West Virginia University, PO. Box 
101, Morgantown, WV 26506-6101. Applica- 
tions will be received and considered immedi- 





ately and searches will continue until all avail- 
able positions are filled. West Virginia Univer- 
sity is an affirmative action/equal opportunity 
employer m/f. 


Brigham Young University, Computer Science 
Department Assistant Professor. Applications 
are invited for an Assistant Professor position 
in Communications/Networking, Software En- 
gineering or related fields beginning Septem- 
ber, 1992. Candidates must have a Ph.D. in Com- 
puter Science. Applicants should send a curric- 
ulum vita to E. Daniel Johnson, 3362 TMCB, 
Brigham Young University, Provo, Utah 84602. 
BYU is an EEO/AA employer and is sponsored 
by the Church of Jesus Christ of Latter Day 
Saints. Preference is given to LDS applicants. 


University of Nebraska-Lincoln, Electrical En- 
gineering. Seek tenure-track faculty in digital 
signal processing and/or communications. A 
second position is to be filled in area aligned 
with current programs. These include power 
systems, EM fields and radar systems, control 
systems, solid state materials and devices, dig- 
ital systems and pulsed power. Rank and sala- 
ry are commensurate with qualifications; 
preference is to hire at the assistant professor 
level. Applicants must be U.S. citizens or perma- 
nent U.S. residents and have an earned Doc- 
torate. Minority and women candidates are 
strongly encouraged to apply. Send letter of ap- 
plication, resume, and list of three references 
with telephone numbers, by February 1, or un- 
tila suitable candidate applies thereafter, to: Dr. 
R.J. Soukup, Chair, Department of Electrical En- 
gineering, University of Nebraska-Lincoln, Lin- 
coln, Nebraska 68588-0511. Affirmative Ac- 
tion/Equal Opportunity Employer. 


Head, Dept. of Electrical and Computer En- 
gineering Carnegie Mellon University. Nomina- 
tions/Applications are invited for the position 
of the Head of the Department of Electrical and 
Computer Engineering at Carnegie Mellon 
University. Currently, the department has 35 
faculty members, 160 Ph.D. students, 90 M.S. 
students, and 400 undergraduate students. 
With a newly developed, highly flexible B.S. de- 
gree program in Electrical and Computer En- 
gineering, the department is a leader in en- 
gineering curricular reform and innovation. The 
department has an annual research budget of 
$13.5 million and is home to: an NSF Engineer- 
ing Research Center in Data Storage Systems, 
the SRC-CMU Research Center for Computer- 
Aided Design, the Pennsylvania SEMATECH 
Center of Excellence (SCOE) for Rapid Yield 
Learning, the Center for Excellence in Optical 
Data Processing (CEODP), the Center for De- 
pendable Systems (CDS), the Laboratory for Au- 
tomated Systems and Information Processing 
(LASIP), and a concentrated research effort in 
Solid State Materials and Devices. The depart- 
ment also has strong research ties to the 
School of Computer Science, the Robotics In- 
stitute and the other CMU NSF Engineering Re- 
search Center, the Engineering Design Re- 
search Center (EDRC). The research facilities 
available include extensive computational facil- 
ities including access to several supercom- 
puters at the Pittsburgh Supercomputing Cen- 
ter, a 4000-square feet class 100 clean room, re- 
cently renovated Solid State Research Labora- 
tories, Data Storage Systems laboratories as 
well as Optical and Digital Processing labora- 
tories. The successful candidate should have 
an earned Ph.D. in Electrical/Computer En- 
gineering or related fields, an internationally 
recognized research stature and the experience 
and abilities to lead the teaching and research 
excellence of the department. Nomina- 
tions/Applications, along with a vita and the 
names, addresses and phone numbers of three 
references should be sent to: Professor BV.K. 
Vijaya Kumar, Chairman, ECE Department 
Head Search Committee, Department of Elec- 
trical and Computer Engineering, Carnegie Mel- 
lon University, Pittsburgh, PA 15213-3890. The 
search committee will consider all applications 
and nominations received up to February 1, 
1992. Carnegie Mellon University is an 
affirmative-action, equal opportunity employer. 


University of Houston. The Department of Elec- 
trical Engineering invites applications for 
tenure-track positions in the areas of applied 
electromagnetics, biomedical engineering, 
communications, computer engineering, elec- 
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tronics and microelectronics. Openings are 
available at all ranks. Please send resumes to 
Dr. J.C. Wolfe, Department of Electrical En- 
gineering, University of Houston, Houston, TX 
77204-4793. An Equal Opportunity Employer. 


Gonzaga University in Spokane, Washington is 
seeking a faculty member with expertise in the 
areas of Electro-magnetics, Electronics and 
materials. Responsibilities include teaching in 
an ABET accredited BSEE program and an 
MSEE program. Preference will be given to an 
individual with some industrial design ex- 
perience. An appointment will be made at the 
assistant or associate professor level unless 
the preferred candidate is exceptionally well 
qualified. Only permanent residents and 
citizens of the United States will be considered. 
Candidates must have or have nearly complet- 
ed a Ph.D. degree by the appointment date. Gon- 
zaga University is a Catholic, Jesuit institution 
with a commitment to teaching humanistic 
values to develop the whole person. The attrac- 
tive, growing campus is set in an area of scenic 
beauty in the Inland Northwest. Send resume 
and list of three references to Dr. R.A. Birgen- 
heier, Chairperson, Department of Electrical En- 

ineering, Gonzaga University, 502 E. Boone St., 

pokane, WA 99258. Screening of applicants 
will begin January 2, 1992 and the expected ap- 
pointment date is August 30, 1992. Gonzaga is 
an Equal Opportunity/Affirmative Action Em- 
ployer. 


Loyola College in Maryland: The Department of 
Electrical Engineering and Engineering 
Science has a tenure-track position at the as- 
sistant professor level available Fall 1992. Can- 
didate should have a Ph.D. in Electrical/Com- 
puter Engineering and a commitment to excel- 
lence in teaching as well as continuing re- 
search. Experience in digital systems, control 
theory, and engineering design is desired, al- 
though qualified applicants in other areas will 
be considered. The Department offers an ABET- 
accredited Bachelor of Science in Engineering 
Science Degree with concentrations in electri- 
cal science, digital science, and materials 
science. The Department is in the process of de- 
veloping a Bachelor of Science in Electrical En- 
gineering Degree program; the first BSEE 
degrees were awarded in May 1991. In addition, 
the Department jointly offers, with the Com- 
puter Science Department, a graduate program 
leading to a Master of Engineering Science with 
concentrations in electrical engineering, com- 
puter engineering, and computer science. Loyo- 
la College is a private, comprehensive universi- 
ty, with a strong tradition in the liberal arts and 
is located in suburban Baltimore. Send resume 
to: Dr. Paul Coyne, Jr., Chair, Department of 
Electrical Engineering and Engineering 
Science, Loyola College, 4501 N. Charles Street, 
Baltimore, MD 21210-2699. EOE. 


San Jose State University Electrical Engineer- 
ing Department. Applications are invited for 
entry-level tenure-track faculty positions at the 
Assistant Professor rank. Positions are availa- 
ble in computer and multiprocessor design, 
microprocessor applications; microelectronic 
VLSI/JULSI circuit design; semiconductor 
devices and technologies; circuits, systems and 
computer communications networks. Earned 
doctorate in Electrical Engineering is required. 
Positions are limited to U.S. citizens or perma- 
nent residents. Research, consulting and sum- 
mer employment opportunities are available. 
The University is the oldest and one of the 
largest in the California State University Sys- 
tem. It is located at the southern end of San 
Francisco Bay in the heart of Silicon Valley. Re- 
sume and names and addresses of three refer- 
ences should be submitted to Dr. Ray R. Chen, 
Chair, Department of Electrical Engineering, 
San Jose State University, San Jose, California, 
95192-0084. San Jose State University is an 
equal opportunity/affirmative action/Title IX 
employer. Women and minorities are especial- 
ly encouraged to apply. 


The Department of Electrical Engineering and 
Computer Engineering invites applications for 
several anticipated tenure-track faculty posi- 
tions. Applicants at all ranks will be considered. 
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mravting dates are negotiable with preference 
given for fall 1992. Primary needs are for 
specialization in the areas of communications, 
signal processing, controls, computer net- 
works, distributed computing, data communi- 
cations, microelectronics and VLSI design. 
Responsibilities include teaching, research and 
outreach. Salary and rank are commensurate 
with qualifications and experience. Require- 
ments include a doctorate degree with a 
demonstrated potential for success in research 
and a commitment to teaching. Applicants 
should send a resume with a statement of 
teaching, research, and outreach interests, as 
well as a list of at least three (3) references to: 
Chairman, Faculty Search Committee, Depart- 
ment of Electrical Engineering and Computer 
Engineering, lowa State University, Ames, lowa 
50011. lowa State University is an Equal Oppor- 
tunity/Affirmative Action Employer. 


California State University, Los Angeles— 
Department of Electrical and Computer En- 
gineering seeks tenure track faculty with ex- 
perience and expertise in Computer Hardware 
and Architecture. PhD required for aware of ten- 
ure. Industrial experience highly desirable. Ap- 
ply to Dr. Martin S. Roden, Chair, Electrical and 
Computer Engineering, California State Univer- 
sity, Los Angeles, CA 90032. Deadline for first 
consideration is January 2, 1992. An Equal Op- 
portunity/Affirmative Action/Handicapped/Title 
IX Employer. 


Carnegie Mellon University. Graduate Study in 
Engineering and Public Policy (EPP): The EPP 
Graduate Program leads to a research-based 
Ph.D. specializing in policy issues in areas such 
as: telecommunication, computer and other in- 
formation technologies; design and application 
of conventional and Al-based computer sys- 
tems for policy analysis and decision support; 
mathematical modeling of energy and environ- 
mental systems; technical and economic is- 
sues of peace and international security; 
manufacturing and industrial policy; and risk 
analysis. Applicants must hold a Bachelor’s De- 
gree in engineering, physical sciences, or 
mathematics. Education or experience beyond 
the Bachelor’s Degree is very desirable. Contact 
Dr. Indira Nair, Engineering and Public Policy 
(08), paroegie Mellon University, Pittsburgh, PA 
15213. 


Dean of the Florida A&M University/Florida 
State University College of Engineering. Flori- 
da A&M University and Florida State Universi- 
ty, located in Tallahassee, are members of the 
State University System and have enrollments 
of 9,000 and 28,000 respectively. A joint College 
of Engineering, which serves both universities, 
was established in 1982 and offers baccalaure- 
ate, masters, and doctoral degrees. The Dean, 
reporting directly to the provosts of the two 
universities, serves as the chief administrator 
of the College of Engineering. The FAMU/FSU 
College of Engineering consists of 50 faculty 
members serving 1600 undergraduate and 200 
graduate students in five academic depart- 
ments: Chemical, Civil, Electrical, Industrial, 
and Mechanical Engineering. The College 
offers ABET accredited undergraduate pro- 
grams in Chemical, Civil, Electrical, and 
Mechanical Engineering. Candidates should 
have an earned doctorate in engineering or a 
related discipline, a significant record of both 
scholarly achievement and sustained research 
activity sufficient for appointment at the rank 
of a professor in one of the departments of the 
college, experience in engineering education 
and administration, vision and capability to 
successfully develop academic and research 
opportunities, strong communication and hu- 
man relation skills, and demonstrated ability to 
work successfully in programs that serve sig- 
nificant minority and women populations. Sub- 
mit supporting materials including a resume 
and names of five references to Professor An- 
janeyulu Krothapalli, Chair of Search Commit- 
tee, Department of Mechanical Engineering, 
FAMUI/FSU College of Engineering, PO. Box 
2175, Tallahassee, Florida 32316-2175. The dead- 
line for applications is February 15, 1992. The 
anticipated starting date is July/August 1992. 
Women and minorities are encouraged to apply. 





Florida A&M University and Florida State 
University are both Affirmative Action/Equal 
Opportunity Employers. 


Concordia University Department of Computer 
Science. The Department invites applications 
for an immediate opening in the rank of Re- 
search Assistant Professor. The appointee will 
be associated with the expert systems research 
group in our Centre for Pattern Recognition and 
Machine Intelligence (CENPARM)). The area of 
specialization should be in Verification and 
Validation of Expert Systems. Candidates 
should have a Ph.D. and proven research 
records in the above area. Ability to conduct in- 
dependent research and lead projects are con- 
sidered important assets. Interested applicants 
should send resume, reprints of publications 
and the names of at least three referees as soon 
as possible and before December 31, 1991 to 
Chair, Personnel Committee, Department of 
Computer Science, Concordia University, 1455 
de Maisonneuve West, Montreal, Quebec H3G 
1M8, Canada. In accordance with Canadian im- 
migreHon requirements, priority shall be given 
to Canadian citizens and permanent residents 
of Canada. Concordia University is committed 
to employment equity and encourages applica- 
tions from women, aboriginal peoples, visible 
minorities and disabled persons. All things be- 
ing equal, women candidates shall be given 
priority. 


Electrical and Computer Engineering. Tenure 
track faculty position at the assistant profes- 
sor rank in the area of parallel digital optical 
computing systems. Candidates must have an 
earned doctorate in computer engineering. Edu- 
cation or experience should lie in optical com- 
puting systems design with a background in op- 
tical architectures for high-speed numerical as 
well as symbolic artificial intelligence comput- 
ing, optical interconnects for multiprocessors, 
optical communication protocols and optical 
associative processing. Research areas of in- 
terest can include optical information pro- 
cessing, optical processors design, computer 
architectures for optical implementations, and 
modelling and analysis of optical systems. 
Duties include: 1) teaching undergraduate and 
graduate courses on optical computing tech- 
niques, computer architectures, parallel pro- 
cessing, optical interconnection networks, soft- 
ware design, and modelling and simulation of 
optical systems, etc.; 2) advising B.S., M.S., and 
Ph.D. students; 3) research on high perfor- 
mance optical processing systems, particular- 
ly for artificial intelligence applications, high- 
speed optical interconnection networks for par- 
allel computers, and high-speed optical pro- 
tocols; 4) development of a eignitionnt spon- 
sored research program. Qualified applicants 
send resume or application letter with ad and 
three reference letters by November 20, 1991 to: 
AZ DES Job Service Attn: 732A RE: 4665216, PO. 
Box 6123, Phoenix, AZ 85005 (Job Location: Tuc- 
son, AZ), Emp. pd. ad. Proof of authorization to 
work in U.S. required if hired. 


Lehigh University—Department Chairperson 
with Endowed Professorship. Nominations and 
applications are invited for the position of 
Chairperson and Chandler-Weaver Professor of 
the Department of Computer Science and Elec- 
trical Engineering, College of Engineering and 
Applied Science. We are seeking candidates 
with a record of distinction in university teach- 
ing and research and a devotion to quality un- 
dergraduate and graduate education. The suc- 
cessful candidate must have a demonstrated 
potential for academic administration and 
leadership, and have a strong commitment to 
furthering the research endeavor in the Depart- 
ment and to building a nationally recognized 
graduate program. The Department offers B.S. 
and M.S. degrees in Electrical Engineering, 
Computer Engineering, and Computer Science; 
and Ph.D. degrees in Electrical Engineering and 
in Computer Science. It is the largest depart- 
ment in the College of Engineering and Applied 
Science and awards annually about one third 
of Lehigh’s engineering degrees at the under- 
graduate and graduate levels. The University is 
located in eastern Pennsylvania, a short dis- 
tance from New York City and Philadelphia. The 
position will be available at the start of the 
1992-1993 academic year. Please send applica- 
tion (with at least three references) or nomina- 
tions addressed to Professor Kenneth K. Tzeng, 
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READER GUIDE TO PRODUCTS AND SERVICES 


NEW SELF-STUDY COURSE FOR 1991: 
PARALLEL PROCESSING 


The IEEE Educational Activities Department has re- 
cently released an exciting new self-study course 
in parallel processing to address this state-of-the- 
art microprocessor technology. The program offers 
practical, in-depth information on both the design 
and the programming aspects of parallel processing. 
The programming of parallel machines and ways of 
thinking in parallel are illustrated through examples, 
and the pros and cons of design alternatives are dis- 
cussed. 

Designed for systems designers, applications en- 
gineers, programmers, computer scientists, or 
mathematicians seeking knowledge in this field, this 
course consists of a comprehensive study guide, 
a question-and-answer workbook, a final exam, and 
a text, Advanced Computer Architecture, by Dhar- 
ma Agrawal. 


For more information on this course and other self- 
study courses, call 908-562-5498, or CIRCLE #71 
on the Reader Service Card. 


‘ENGINEERS FOR EDUCATION’ 
SEEKS TO PLACE 100 000 ENGINEERS 
BY YEAR 2000 


IEEE members are being sought to participate in 
“Engineers for Education,’’ the private sector's 
largest voluntary effort in support of education in 
the United States today. 

The IEEE and 44 other scientific and technical so- 
cieties formed the National Coalition of Engineer- 
ing Societies for Precollege Mathematics and 
Science Education, and this group launched the pro- 
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gram early this year to attract 100 000 volunteer en- 
gineers to assist in improving math and science edu- 
cation in classrooms nationwide. 

Ina Feb. 19 kickoff ceremony at the White House, 
President Bush said: ‘ ‘Engineers for Education’ will 
play a key role in helping achieve our national goal 
of math and science excellence by the year 2000.”’ 
Some 1000 volunteers have enlisted in the last six 
months. 

|EEE members who are interested in participat- 
ing in the program can obtain registration materi- 
als by calling the coalition at 800-489-0348. The 
kit provides details about typical outreach activities, 
including ongoing efforts of the member societies. 


For more information, CIRCLE # 72 on the Reader 
Service Card. 


Announcing 


IEEE’s LAN/MAN 
Standards Update Service 


To keep you up-to-date with the local- and 
metropolitan-area network (LAN/MAN) standards 
currently mandated by today’s computer industry, 
the IEEE offers its new LAN/MAN Standards Up- 
date Service! 

Enroll today and you'll automatically receive one 
copy of each newly approved IEEE LAN/MAN Stan- 
dard as soon as it’s published, giving you a signifi- 
cant jump on your competition—with no hassle. 

What's more, you'll receive your IEEE LAN/MAN 
standards at a guaranteed 40% discount, invoiced 
with your shipment. This is a tremendous savings 
that you just won’t find anywhere else. 

And you'll enjoy the ease and reliability of receiv- 
ing the newest LAN/MAN standards as soon as they 


are published. 
To Sign Up . . . Call IEEE Customer Service at 
908-562-5432. 


For more information on the IEEE’s LAN/ MAN Stan- 
dards Update Service, please CIRCLE # 73 on the 
Reader Service Card. 


IEEE STANDARDS PRESS 
Filling the Information Void 


To foster the positive influence that standards ex- 
ercise on industry, and in response to an industry 
demand for more standards information, the IEEE 
Standards Press was established in 1990. 

An integral operation within IEEE Standards, the 
IEEE Standards Press is designed to meet the in- 
formation needs of today’s standards users. This 
specialized publishing program offers a broad range 
of informative publications pertinent to standards 
and their implementation in the areas of electrical 
engineering, electronics, and computer technology. 

An extensive database of standards users, cou- 
pled with personal service and competitive royalty 
fees, offers authors clear advantages over the com- 
mercial publisher. And the IEEE’s reputation for in- 
tegrity and adherence to consensus assures cus- 
tomers of a high-quality published product. 


For more information, or if you're an interested au- 
thor, CIRCLE # 74 the Reader Service Card. 


IEEE’s Standards Draft Service 


As technology advances and industry rapidly 
(Continued overleaf) 
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evolves, it’s imperative that you stay on the cutting 
edge of standards development in order to maintain 
the competitive stature of your organization. 

However, there are times when you may need this 
information before the published standard is avail- 
able. You may require information in advance to de- 
termine how an emerging technology may affect your 
product or service; to better plan R&D or market- 
ing efforts; or to help you establish your position 
in the marketplace. 

To meet these and other standards information 
needs, IEEE Standards offers the IEEE Standards 
Draft* Service. 

Draft standards are either documents approved 
by the IEEE Standards Board awaiting publication 
or mature standards projects under development and 
not yet approved by the IEEE Standards Board. Most 
versions of IEEE Draft Standards are available from 
the IEEE. 


To take advantage of this service, CIRCLE # 75 on 


the Reader Service Card. 


*|EEE Drafts should not be interpreted as representative of an ap- 
proved, consensus standard. 


















APPLICATIONS OF MATHEMATICS IN 
ELECTRICAL ENGINEERING 


The |EEE Educational Activities Department is releas- 
ing a highly applications-oriented, self-study review 
course in mathematics for the electrical and elec- 
tronics engineer. Covering algebra, trigonometry, 
calculus, and complex arithmetic with an empha- 
sis on linear equations, this course is intended for 
engineers with general mathematical backgrounds 
who wish to enhance their skills in direct applica- 
tions and become more familiar with the associat- 
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ed computational methods. 

A program disk containing many complex com- 
putations serves as a valuable reference tool provid- 
ing long-term support. The course contains a study 
guide, answer book, program disk, final exam, and 
a textbook, The Calculus Tutoring Book, by Carol 
and Robert Ash, IEEE Press. 


For more information on this course and other con- 
tinuing education materials, call 908-562-5498, or 
CIRCLE # 76 on the Reader Service Card. 


IEE HISTORY OF TECHNOLOGY 


SERIES 12: A HISTORY OF THE 
WORLD SEMICONDUCTOR INDUSTRY 
$64.00 P. R. Morris 


This book describes the development of semicon- 
ductor manufacturing on a worldwide basis, from 
its early beginnings to current operations. Its ap- 
proach is wide-ranging, encompassing early ex- 
perimental work rooted in 19th century science. It 
includes a brief historical review of the thermionic 
valve, which played an important part in the gene- 
sis of the semiconductor industry. It also describes 
the establishment and subsequent development of 
semiconductor manufacturing within the various na- 
tion states. Although not a technical treatise, the 
series outlines major device types and manufactur- 
ing processes used in semiconductor fabrication. 
Factors affecting the performance of the industry 
within the major national participants are discussed, 
and the relationship of the industry to science and 
technology is also considered. The book should be 
of interest to scientists and engineers, technical his- 
torians, and, indeed, anyone with an interest in the 
development of modern, all-pervading technology. 






































For more information on this series and/or a free 
Catalog of all Institution of Electrical Engineers/Peter 
Peregrinus Ltd. publications, call 908-562-5553, or 
CIRCLE # 77 on the Reader Service Card. 









IEEE COLOR BOOKS 


Keeping You Competitive 
in the Power Industry 
The IEEE Color Books Set. Used worldwide by power 
engineers, it’s the single most important publica- 
tion series for providing the latest industry practices 
and comprehensive guidelines on implementing 
commercial and industrial power systems. 

Three updated standards in the series are now 
available to help you keep your competitive edge in 
the power industry. 

Gray Book 

IEEE Std 241-1990 Recommended Practice 

for Electric Power Systems in Commercial 

Buildings 

Product Number: SH13912 

Brown Book 

IEEE Std 399-1990 Recommended Practice 

for Industrial and Commercial Power 

Systems Analysis 

Product Number: SH13433 


Gold Book 

IEEE Std 493-1990 Recommended Practice 
for the Design of Reliable Industrial and 
Commercial Power Systems 

Product Number: SH13730 


To order, call IEEE Customer Service at 800-678- 
IEEE. For more information on IEEE Standards Color 
Books, CIRCLE # 78 on the Reader Service Card. 
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Search Committee Chairperson, Department of 
Computer Science and Electrical Engineering, 
Packard Laboratory #19, Lehigh University, 
Bethlehem, PA 18015. Lehigh University is an 
Equal Opportunity/Affirmative Action Employer. 


Electrical Engineering Faculty Position—The 
Purdue University School of Engineering and 
Technology at Indianapolis invites applications 
for tenure track positions as Assistant/Associ- 
ate Professor rank in the areas of Signal and Im- 
age Processing, Communications, and Com- 
puter Engineering. Application must hold an 
earned Ph.D. in Electrical Engineering, or Com- 
puter Engineering. Applicants are expected to 
have a strong commitment to teaching at the 
undergraduate and graduate levels, and estab- 
lish a strong research program. Rank and sala- 
ry are highly competitive and based upon ex- 
perience and qualifications. The School of En- 
gineering and Technology is one of sixteen 
schools of Indiana University-Purdue Universi- 
ty at Indianapolis with over 28,000 students and 
160 academic programs. The Department cur- 
rently has collaborative research programs with 
Indiana University School of Medicine and the 
Purdue University School of Science at Indi- 
anapolis, both located on campus. Applications 
which include complete resume and names, ad- 
dresses, and phone numbers of three refer- 
ences should be sent to: Dr. H.O Yurtseven, 
Department of Electrical Engineering, 723 W. 
Michigan Street, Indianapolis, IN 46202-5132, by 
January 17, 1992. The University is an equal op- 
portunity/affirmative action employer. 


Chair, Electrical Engineering—The Purdue 
University School of Engineering and Technol- 
ogy at Indianapolis invites nominations and ap- 
plications for the position of Chair of the 
Department of Electrical Engineering. Appli- 
cants must hold an earned Ph.D. in Electrical 
Engineering with strong commitment to under- 
graduate and graduate teaching as well as a 
proven record of scholarly research appropriate 
for appointment at full professor level. Candi- 
dates are expected to have good communica- 
tion skills, administrative experience and clear 
vision to guide and expand the department dur- 
ing the next decade. The School of Engineering 
and Technology is one of sixteen schools of In- 
diana University-Purdue University at Indi- 
anapolis with over 28,000 students and 160 aca- 
demic programs. The Department of Electrical 
Engineering is currently undergoing a substan- 
tial two-phase expansion that will be complet- 
ed in 1993. Candidate interviews are scheduled 
to begin in February 1992. Applications which 
include complete resume and names, address- 
es and phone numbers of three references 
should be sent to: Dr. H.O. Yurtseven, Depart- 
ment of Electrical Engineering, 723 W. Michigan 
Street, Indianapolis, IN 46202-5122. The Univer- 
sity is an equal opportunity/af*'» sative action 
employer. 


The Electrical and Computer Engineering 
Department at George Mason University is 
seeking applicants for tenured or tenure-track 
positions. The principal area of opportunity is 
computer engineering, in particular computer 
architectures and VLSI. Other areas of empha- 
sis within the department include communica- 
tions, robotics and control, and electronics. Our 
undergraduate program is accredited. We have 
a strong Masters ppg and we are part of the 
interdisciplinary Ph.D. program in Information 
Technology along with the other departments 
of the school of Information Technology and En- 
gineering: Computer Science, Operations Re- 
search and Applied Statistics and Systems En- 
gineering. Candidates must have an earned 
doctorate in engineering. Rank and salary will 
be commensurate with the applicants qualifi- 
cations. Applicants must be committed to qual- 
ity graduate and undergraduate teaching and 
developing a strong research program in their 
area of interest. Applicants should send their 
resume to Dr. Andre Manitius, Chairman of the 
Search Committee, Electrical and Computer En- 
gineering Department, George Mason Universi- 
ty, Fairfax, VA 22030. Equal Opportunity/Af- 
firmatve Action Employer. 


Chair, Systems Engineering Department (Sys- 
tems and Industrial Engineering). Nominations 
and applications are invited for the position of 
chair of the Systems Engineering Department, 
Case Western Reserve University, Cleveland, 
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Ohio. Candidates must have at least one degree 
in Industrial Engineering and be eligible for the 
rank of professor in Industrial or Systems En- 
gineering. Candidates should have a strong rec- 
ord in research, a dedication to quality educa- 
tion, and possess excellent leadership skills. 
The department offers BS (ABET accredited), 
MS, and PhD degree programs in Systems and 
Control, and the BS in Industrial Engineering. 
An important objective is to strengthen and ex- 
pand the I.E. component of the department and 
candidates must be committed to realizing this 
objective, as well as providing leadership for the 
department as a whole. The department boasts 
a strong and dedicated faculty with expertise 
in control and systems theory, process control, 
systems analysis, and production and 
manufacturing systems, with focus on both the- 
ory and applications. There is a broad involve- 
ment in research, including many interdiscipli- 
nary projects with other departments and 
centers. More detailed information may be had 
on request. Correspondence should be direct- 
ed to Prof. Irving Lefkowitz, Search Committee 
Chair, 611 Crawford Hall, Case Western Reserve 
University, Cleveland, Ohio, 44106. CWRU is an 
equal opportunity/affirmative action employer. 


Government/Industry Positions Open 


Help Wanted—Elec. Eng. EE Bach. deg. & 3 yrs. 
exp. in high temp. RTD sensors req. Exp. must 
inc. set up of production line. Dev. & build prod. 
lines for RTD elements, upper limits to 1500 C. 
Build & test probes for ability at same temp. De- 
termine drift at high temps. Build strain-free ele- 
ment. Train tech. Submit reports, write papers 
for symposiums. 8:30 a.m.-5:30 p.m. $36,500/yr. 
Resumes to: Dick Hewetson, #1-157, MDJT, 390 
N. Robert St., St. Paul, MN 55101. 


Parts Reliability Engineer, for Automotive Elec- 
tronics Manufacturing Firm: 40 hours per week, 
7:30 a.m. to 4:30 p.m. Mon.-Fri., overtime as 
needed, $3,450.00 per month basic plus $29.85 
per hour overtime. Duties include review of new 
part drawings and prepare part specifications 
for flexible circuits, bulbs, and electronic as- 
semblies, develop test plans and qualify parts, 
provide application assistance and resolve part 
problems, develop reliability testing for elec- 
tronic modules, upgrade the image processing 
system, develop an automated vision system 
for bulb measurements. Must have M.S. degree 
in Electrical Engineering and two and one half 
years experience in Electrical Engineering 
which may be gained either in the field or as an 
instructor, and must include use of computer 
application and programming. Must have 
knowledge of color measurement and technol- 
ogy as demonstrated by two and one half years 
included in the on the job experience or at least 
two publications on the subject. This is an em- 
ployer paid ad. Send resumes to: 7310 Wood- 
ward Ave., Room 415, Detroit, Michigan 48202. 
Reference No. 55291. 


Application Engineer—For Roanoke, VA area 
emp. resp. eng. of auto. drive control hdwr. & 
sftwr. products for paper manu. equip.; inter- 
face w/customer and detail eng.; translate cust. 
requirements into application eng. definitions 
& prep. of sys. specs. Must have BS or equiv. in 
elec. eng. w/8 yrs. wrk. exp. in application eng. 
in paper ind. proc. and exp. w/comp. AC&DC mo- 
tor control circuit and sftwr., power conv. circuit 
and delivery sys.; control theory of motors and 
feedback control sys.; knowl. of func. and oper- 
ation of paper manu. machines 40hrs/wk. 
8:00-4:45, $56,000.00/yr. No OT. To apply: mail or 
hand carry res. w/copy of ad attach to: VEC, 
Dept. 3008, 1202 Franklin Rd. Rke, VA 
24002-0061, JO #VA0043727 EEOE. 


Electrical Engineer for firm in northern Ohio. 
Fabrics ‘ing hardware and writing software for 
factory automation. Must have B.S. in Electrical 
Engineering and academic program must have 
included the following courses in the areas of: 
Robotics, Control Systems, Systems Simula- 
tion, Computer Algorithms, Active Circuits, and 
Microprocessor Interfacing. Must have 6 mos 
experience as computer programmer or electri- 
cal engineer. Must be conversant with statisti- 
cal process control, programmable controllers 
and automatic control systems, as evidenced 





by academic letter(s) of reference and/or em- 
ployer testimonial(s). 40 hrs/wk, 8am-5pm, 
$29,750/yr. Must have proof of legal authority to 
work permanently in U.S. Send resume and 
course transcript in duplicate (no calls) to J. Da- 
vies, JO# 1302889, Ohio Bureau of Employment 
Services, PO. Box 1618, Columbus, Ohio 43216. 


Computer Engineer for software service firm in 
central Ohio. Development of new system de- 
signs through computer modelling and system 
simulation. Develop methods to improve voice 
response capability through use of digital sig- 
nal processing techniques. Application of queu- 
ing theory in communication protocol design. 
Develop communication software testing tools 
for newly designed systems. Develop & monitor 
tests for physical networks to assure accuracy 
of system circuitry. Object is to develop new 
computer interface & communication protocol 
for local scientific area telecommunication net- 
work. Extensive use of Unix & C language. Ap- 
plicants will qualify with Masters in either Com- 
puter Science or Electrical Engineering. In ad- 
dition applicant must have either 1 yr. exp. in job 
described or 18 mos. in Computer Software De- 
velopment, Design & Testing in Unix & C which 
includes 6 mos. exp. in modelling & simulation 
analysis & development which may be at gradu- 
ate research level. 40 hrs/wk., 8 AM-5 PM, Mon- 
Fri, $41,000.00/yr. Must have proof of legal 
authority to work in the U.S. Send resume in 
duplicate (no calls) to J. Davies, JO#1260317, 
Ohio Bureau of Employment Services, PO. Box 
1618, Columbus, OH 43216. 


Projects Manager, Metals Industry. For 
Roanoke VA area emp. to lead major projects 
incl. bid inquiry, proposals, app. eng., prod. eng., 
manu., test, start up, commissioning and ac- 
ceptance of metals ind. mill auto. equip. incl. 
hot strip mills, tandem cold mills and large pro- 
cess lines., sys. dev., costing, resource ident., 
scheduling, management and troubleshoot in- 
volved. Must have BS in Elec. Eng. w/8 yrs. wk. 
exp. in metals ind. auto control eng. & knowl. 
AC&DC drives, prog. controllers, dig. communi- 
cations links, sys. & high level des. & finance 
and commercial negotiation exp. 40 hrs/wk. hrs. 
8:00-4:45, $71,000/yr. No OT, to apply: mail or car- 
ry res. wicopy of ad to: VEC, Dept. 3008, 1202 
Franklin Rd., Roanoke, VA 24002-0061, J.O. 
#VA1071989. 


Electrical engineering researcher: research for 
modeling, design & analysis for recording 
heads & systems, micromagnetics, spec. do- 
main stability in thin film inductive & mag- 
netorisistive heads (analytical & exper.), dev. 
software for modeling, write code for 2D & 3D 
nonlinear magnetostatic anal. & for eddy cur- 
rent simulation & combined head-media simu- 
lation. Fortran & C. Must have knowledge of nu- 
merical analysis as applied to magnetic fields. 
Ph.D., E.E. or Comp. Eng. $54,642/yr. 40 hrs. per 
week. Job site & interview: Goleta, CA. Send this 
ad & resume to Job #PM10461, PO. Box 9560, 
Sacramento, CA 95823-0560 not later than 
11/30/91. 


Software Engineer; 40 hrs/wk.; 8am-5pm; 
$720/wk. Job requires: Master’s degree in Elec- 
trical Engineering. Job also reqs.: 1) Grad. level 
research in higher level mathematics problem 
solving as evidenced by Master’s thesis or 1 
published paper; 2) 1 college course covering 
Fortran & Pascal computer languages; 3) 1 grad. 
crse. in computer design; 4) 1 grad. crse. in nu- 
merical analysis; and 5) 1 grad. crse. in system 
theory. Job duties: Develop a Windows (TM)- 
based analysis system written in an object- 
oriented programming language for various 
analytical instruments manufactured by corpo- 
ration. Analytical instruments must be capable 
of data analysis, data linearization, and graph- 
ics display. Research new directions for other 
graphical user interface softwares. Apply nu- 
merical analysis techniques to analytical in- 
struments. Qualified applicants should send re- 
sume & verification of reqs. to 7310 Woodward, 
Rm. 415, Detroit, MI 48202. Ref. #67991. Employ- 
er Paid Ad. 


Electrical Engineer wanted. Duties: Design & di- 
agnose electrical control circuits for automat- 
ed equipment such as material handling sys- 
tems, filtration systems & specialized machine 
tools; estimate labor & material requirements 
for electrical engineering construction proj- 
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ects; write computer programs using Basic, For- 
tran & Assembly machine language; design 
safety features for equipment that meets Cor- 
porate, State & Federal regulations; use 
CAD/CAM software such as AutoCAD. Require- 
ments: Bachelor’s in Electrical Engineering, 18 
mos. exp as Electrical Engineer (a/k/a Co-op stu- 
dent). Related exp. must include: designing 
trouble-shooting electrical control circuits for 
automated equipment such as material han- 
dling systems, filtration systems & specialized 
machine tools; designing & trouble-shooting 
control circuitry for above equipment; estimat- 
ing labor & material requirements for electrical 
engineering construction projects; writing com- 
puter programs using Basic, Fortran, & Assem- 
bly machine language; designing safety fea- 
tures for equipment that meets Corporate, State 
& Federal regulations; using CAD/CAM soft- 
ware such as AutoCAD. All the related exp. must 
have been obtained in the automotive industry. 
Pay is $37,000 per yr. 40 hr/wk. Resumes to 7310 
Woodward Ave., Rm 415, Detroit, MI 48202. Ref. 
#70791. Employer Paid Ad. 


Electronics Eng.—Apply numerical techniques 
to solve electromag. boundary-value problems 
& to implement dual mode dielectric resonator 
filters & multiplexers. Dev. up/down converters, 
high power & low noise amps & dielectric reso- 
nator oscillators using Touchstone & Super 
Compact. Perf. theoretical anal. of effects de- 
vice non-linearity, phase noise, interference, & 
other channel impairments on receive S/N ratio. 
Knowl. of stochastic processes, info., theory, 
scattering parameters & HP 8510 netwk. analyz- 
er. Exper. in Fortran & C in Sun/Sparce worksta- 
tion & IBM PC under Unix & DOS. Rqmts: M.S. 
in Electronics Engr. & 18 mo. exp. as Electron- 
ics Eng. or as Research Asst. in Elec. Engr. field. 
M-F; 40 hr/wk., 8:30-5:00; Sal. Range: $42,000/yr. 
Mail resume & copy of ad to MD DEED, 1100 N. 
Eutaw St., Rm. 212, Balto, MD 21201; JO 
#9048685; Job Loc: Clarksburg, MD. 


Electrical Engineer for computer firm in Ketter- 
ing, Ohio. To design and develop the Object 
Oriented Multiple Channel Traffic Pattern and 
Signal Computer Real Time Control System 
with variable Statistical patterns and system 
self-adapting functions by using huge system 
error analysis, computer aided self-adapting 
multiple variable control, probability statistical 
analysis, semi-conductor converting, computer 
language C+ +, computer interface and indec- 
tance sensor design technologies. Qualifica- 
tions: BS in EE, 2 yrs. related exp. in EE or Teach- 
ing, which must include 1 yr exp. in huge sys- 
tem error analysis, computer aided self- 
adapting multiple variable control theory, prob- 
ability analysis, semi-conductor converting, 
computer language C+ +, computer interface 
and indectance sensor design. 40 hrs/wk, 
9am-5pm, Mon-Fri., $34,400/yr. Must have proof 
of legal authority to work permanently in US. 
Send resume in duplicate (no calls) to J. Davies, 
JO#1290276, Ohio Bureau of Employment Serv- 
ices, PO. Box 1618, Columbus, OH 43216. 


Manufacturing Engineer, to design and develop 
electrical and mechanical engineering systems 
related to amorphous silicon photovoltaic 
production and operation; Installation, testing, 
and operation of small and large area photovol- 
taic systems and subassemblies; Supervise all 
engineering aspects of production of concept 
from production, including balance of systems. 
Master of Science degree in Electrical En- 
gineering required plus either 4 years ex- 
perience in job offered or 4 years experience as 
Technical Manager. Experience must encom- 
pass all aspects of amorphous silicon photovol- 
taic processing, including: Installation, design, 
development, and operation of photovoltaic 
systems; and computer interfacing and 
programming related to qualification, manufac- 
turing, and quality-control testing of complete 
systems. Annual salary $50,000.00 for 40-hr. 
week. 8:30 a.m. to 5:30 p.m. Send resumes and 
transcripts to 7310 Woodward Avenue, Room 
415, Detroit, Michigan 48202. Ref. No. 71091. Em- 
ployer paid ad. 


Engineer, Software: Req. Ph.D. in EE or CS and 
graduate research in object oriented & KBS ad- 
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CLASSIFIED EMPLOYMENT OPPORTUNITIES 


vanced design methodologies; C, Unix, and 
software development implementation prac- 
tices required. To design and implement soft- 
ware for Sun and SPARC- based computer work- 
stations, utilizing advanced design methodol- 
ogies. $64,000/yr. Job site/interview: Mountain 
View, CA. Clip ad and send with resume no later 
than December 1, 1991 to Job #JJ 23316, PO. Box 
9560, Sacramento, CA 95823-0560. Upon hire 
must show immediate ability to work in the Unit- 
ed States. EOE. 


Analog/Digital VLSI Designer at the Supercon- 
ducting Super Collider. The Physics research di- 
vision at the SSC laboratory in Dallas has an 
opening available for an Analog/Digital Custom 
VLSI Designer. Responsibilities include: patie 
of mixed analog/digital custom chips in CMOS 
and BICMOS for the readout of SSC detectors 
for clock rates of 63 MHz and analog bandwidth 
up to 300 MHz; Simulation, layout and verifica- 
tion with advanced integrated software; Com- 
munications with foundries; Development of 
test procedures and participation in testing in 
an R&D environment. Applicants must have a 
degree in engineering, computer science or 
physics and minimum 5 years experience in 
VLSI design at the transistor/gate/cell level, 
simulation and layout, 2 of which in analog de- 
sign. Familiarity with low power, low noise and 
rad-hard is a plus. Experience with Unix and C 
is desired. Send cover letter, resume and sala- 
ry history to: SSC Laboratory, MS-2050/3223-FH, 
2550 Beckleymeade Ave., Dallas, TX 75237. Fax: 
214/708-5081. An Equal Opportunity/Affirmative 
Action Employer. 


Electrical Design Manager—Cleveland, OH 
Mftr. Responsible for management of technical 
and design team responsible for the design, 
production planning, and manufacture of elec- 
tronic instruments for domestic and export ap- 
plications. Directs personnel in fabrication of 
test and control equipment, determines proce- 
dures for testing products, supervises install- 
ing and maintenance of electronic equipment 
in the field. Must be able to read, write and 
speak at least one Middle East language and be 
able to travel to the Middle East approx. 15/of 
the time. A BS in electrical engineering plus 
eight yrs. exp. including at least five yrs. 
management is required. Must have three yrs. 
of European electrical/electronic design exp. 
Must have proof of legal authority to work per- 
manently in U.S. Salary $48,000/yr. 40 hrs/wk. 
Send resume in duplicate (no calls) to S. Holton, 
JO# 1255783, Ohio Bureau of Employment Serv- 
ices, RO. Box 1618, Columbus, OH 43216. 


AECOM, a one-half billion dollar Consulting En- 

ineering group has exceptional opportunities 
or Electrical Engineers in the following areas: 
New York, NY: Requires experience in power dis- 
tribution, communications, standby power 
generation, fire alarm systems and related 
codes. Must have knowledge of PC based CAD 
Systems. BSEE and PE required. Contact: 
Judith Paul, Frederic R. Harris, Inc., 300 East 
42nd Street, New York, NY 10017. Phone 
(212)972-3028 Fax (212)953-0399. Orange, CA: 
Requires BSEE, PE and Min: 15 years design ex- 
perience with low and medium voltage power 
distribution, PC based short circuit analysis 
and relay coordination studies using Dap- 
per/Captor. Will involve editing Corps of En- 
gineers guide spec. Require extensive knowl- 
edge of National Electrical Code. Contact: Della 
Gilliland, Holmes & Narver, Inc., 999 Town & 
Country Rd., Orange, CA 92668. Phone 
(714)567-2524 Fax (714)543-0955. Albuquerque, 
NM: Requires BSEE and PE, design experience 
with commercial and government facilities, crit- 
ical power distribution, special signal systems 
and grounding for electronic systems. Contact: 
Retha Shiplet, Holmes & Narver, Inc., 6501 
Americas Parkway, NE Suite 700, Albuquerque, 
NM 87110. Phone (505)889-4104 Fax 
(505)884-7231. 


Senior Electrical Engineer. To be involved in im- 
proving scanning tunneling microscopy (STM) 
and atomic force microscopy (AFM). Ph.D. in 
Electronic Engineering, 1 year of experience in 
the field or 1 year of experience in image pro- 
cessing. Experience or coursework must in- 








clude: 1) signal and image processing develop- 
ment, surface topography analysis of materials; 
2) pattern recognition using a real-time vision 
module associated with a microprocessor, 
3-dimensional histogram and local histogram 
analysis for chromatic image segmentation 
and colored object identification; 3) Vax 780, 
MicroVax, IBM/PC, Unix, IBM3090, Ratan CG, 
assembly 680xx. $40,000 per year. Full time. 
Send resume to: Robin Sobey, Human 
Resources Manager, Angstrom Technology, 
1815 W. 1st Ave., Suite 102, Mesa, AZ 85202. 


Jr. Electrical Project Eng. wtd to provide eng. 
and tech. support for various projects in the de- 
velopment of eng. design in power distribution 
and elect. systems including computer analy- 
sis and programming for the projects; prepare 
Cone ae and, write reports; Requires B.S. in 
Elect. Eng. and B.S. level courses, 1 each in: 
Electromechanical Energy Conversion, Switch- 
ing Circuits, Communication Theory, and Logi- 
cal Design Computer; $31,000.00/yr; 40 hrs./wk. 
Send resume to 7310 Woodward Ave., Room 415, 
Detroit, MI 48202. Ref #57191. Employer Paid Ad. 


Software Engineer for research, development, 
& mfg. firm in NE Ohio to design, implement & 
maintain software for Nuclear Medicine Image 
Diagnostic system. The engineer will work on 
the software of real-time motion control for 
gamma camera & patient table, data acquisi- 
tion, image processing & reconstruction, 
graphical interfaced applications. This also in- 
volves computer interface, data communication 
& network, image database software. All works 
utilize C & Motorola 68000 Assembly computer 
languages under UNIX operating system & X 
window environment. Must have an MS. in 
Computer Science or Engineering with gradu- 
ate level courses in Computer Algorithm, 
Graphics, Database Management, & Operating 
System. Must have 1 year exp. in design, de- 
velopment & implement real-time motion con- 
trol software. Experience in image processing 
& reconstruction, computer hardware & electri- 
cal engineering are required. 40 hrs/wk, 8am to 
5pm, Mon-Fri; $34,000/yr. Must have proof of le- 
gal authority to work permanently in U.S. Send 
resume and courses transcript in duplicate (no 
ea to S. Holton, JO# 1255800, Ohio Bureau of 
Employment Services, PO Box 1618, Columbus, 
OH 43216. 


Assistant Research Scientist. The Recording 
and Research Center of The Denver Center for 
the Performing Arts invites applications for the 
position of Assistant Research Scientist. Can- 
didates should have a Ph.D. in Electrical En- 
gineering, Physics, or related discipline with 
emphasis on time series analysis and nonlinear 
dynamical systems; familiarity with VMS sys- 
tems, Fortran, and C; demonstrated ability to in- 
itiate, carry out and publish independent re- 
search. The Assistant Research Scientist will 
participate in research toward standardization 
of acoustic methods for voice analysis. Appli- 
cants should send two copies of vitae and let- 
ter to Ingo R. Titze, PhD., Director of Research, 
The Recording and Research Center, 1245 
Champa St., Denver, CO 80204. 


Senior Electrical Engineer. A Manufacturer and 
Designer of Electrical Control Panels and Auto- 
mation Systems seeks worker. Duties include 
engineering design of electrical control panels 
and automation systems; estimating job cost; 
follow-up with field installation and close out 
costing; use autocad and computers. Work 
schedule: 7:00 a.m. to 5:30 p.m. Mon.-Fri., plus 
additional overtime hours on weekends as re- 
quested. Total 58 hours per week. Rate of pay: 
$14.16/hour for regular 40 hour week and 
$21.24/hour for overtime hours. Applicants must 
have a 4 year college education with a degree 
in electrical weer accr cl which must have in- 
cluded two (2) courses of Control Systems; two 
(2) courses of Protective Relays and two (2) 
courses of Electric Energy Systems Engineer- 
ing. Employer Paid Ad. Qualified applicants 
send resume to: 7310 Woodward Avenue, Room 
415, Detroit, MI 48202, Reference No. 50591. 


Quality Engineer. Lead a division electrostatic 
discharge control (ESD) program, develop 
procedures & guidelines, research materials & 
products, teach and consult in ESD. Build fac- 
tory simulation models and perform analysis to 
optimize process efficiency, throughput, mate- 
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rial handling, flexibility and automation while 
reducing WIP. Develop procedures and tools to 
streamline the factory’s build scheduling pro- 
cess. Design factory layouts to improve process 
flow. Research and recommend process plan- 
ning and analysis tools to help manage inven- 
tory tracking, shop scheduling & loading, 
statistical process control & process capabili- 
ty studies, and equipment & people planning. 
Requires Master of Engineering in Industrial 
Engineering degree with at least 2 courses in 
optimization/linear programming, 3 in produc- 
tion and inventory control, 3 in statistics, 1 in 
game theory, 1 in facility layouts and materials 
handling, 2 in accounting & finance , 2 months 
experience in Master Production Schedules, 
and knowledge of database management, Pas- 
cal, XCELL+, SAS, Minitab, and Lindo. 42.5 hrs. 
MIF., 8:30 a.m. to 5 p.m., $43,800 per annum. Ap- 
plicants must have proof of legal authority to 
work permanently in U.S. Send resume and tran- 
scripts to the Idaho Department of Employ- 
ment, Employment and Training Programs Bu- 
reau, 317 Main St., Boise, 1D 83735. Job Order 
No. 6050375. 


Plant Electrical Engineer. United Power Associ- 
ation, a rural electric cooperative headquar- 
tered in Elk River, Minnesota, has an immediate 
opening for an Electrical Engineer. Position 
responsibilities include engineering analysis of 
plant operating deficiencies, design and coor- 
dination of plant improvement projects and 
preparation of plans and specifications. Posi- 
tion requirements include a related engineering 
bachelors degree or the equivalent, a minimum 
of five years related engineering experience, in- 
cluding three years experience in a fossil-fired 
plant, as well as demonstrated communica- 
tions skills. Progress towards the professional 
engineering license, as well as experience with 
plant electrical systems, switchgear and con- 
trols are desirable. UPA offers a starting salary 
commensurate with qualifications, and acom- 
prehensive benefits program. For confidential 
consideration, please send your resume includ- 
ing salary history to: Administrator, Employ- 
ment and Training, United Power Association, 
PO. Box 800, Elk River, Minnesota 55330-0800, 
612-241-2222. Equal Opportunity Employer. 


Engineer, Senior Design. Design high- 
performance data communication chip sets for 
modems; conduct chip set architecture defini- 
tion & partitioning; design Sigma-Delta A/D con- 
verter, converter decimation filter & bus inter- 
face for communication with system processor; 
develop architecture for subsequent generation 
communication products. Ph.D. in Electrical En- 
gineering. Academic project/research back- 
ground in VLSI architecture design for high- 
speed data communication circuits, decima- 
tion filter design for A/D converter, digital sig- 
nal processing, including trellis codes & viter- 
bi decoding, voiceband modern modulation 
techniques & protocols, switched capacitor fil- 
ter design, circuit design, Pascal and Unix; aca- 
demic coursework in IC engineering, VLSI sys- 
tems, digital communication & microprocessor 
electronics. $4,416/mo.; 40 hrs./wk. Place of em- 
ployment and interview: Folsom, CA. If offered 
employment, must show legal right to work. 
Send this ad and your resume to: Job No. 
JJ23312, PRO. Box 9560, Sacramento, CA 
95823-0560 not later than December 1, 1991. The 
company is an equal opportunity employer and 
fully supports affirmative action practices. 


Engineer for TV/Video Broadcasting & Produc- 
tion firm in Columbus, Ohio. B.S. Engineering + 
2 yrs exp. Must have 2 yrs exp w/TV Engineer- 
ing, Electronics & Computerized System Anal- 
ysis, and TV broadcasting equipments, & able 
to read & write Chinese. Acquisition, installa- 
tion & maintenance or modification of studio 
broadcasting system, computer/video interac- 
tive equipment. Testing & evaluation of broad- 
casting equipment. Direct activities of layout & 
design of broadcast equipment, specification 
& safety regulations. Establish standard proce- 
dures for operation & maintenance of studio. 
Remote control satellite transmission equip- 
ment, Up/Down link relay system & Electronic 
News Gathering, Electronic Field Production 
Systems, Modify & design software to transfer 
Chinese Character generator into English 
character generator. 40 hrs/wk. 9am-5pm, 
$32,680/yr. Proof of legal authority to work per- 
manently in U.S. req'd. Send resume in duplicate 
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to J. Davies, Ohio Bureau of Employment Serv- 
ices, RO. Box 1618, Columbus, OH 43216. No 
Calls. JO #1260322. 


Project Engineer—Design, initiate and define 
process control systems used in juice blending, 
pasteurizing and filling processes. Coordinate 
design feasibility with manufacturing, and in- 
sure adequacy of product documentation. Di- 
rect product design modifications, incorporate 
design requirements, and harmonize state-of- 
the-art technology, manufacturability, cost ef- 
fectiveness and quality requirements. Establish 
project schedules and hold design review meet- 
ings at appropriate intervals to insure satisfac- 
tory project performance. Provide technical 
support to operations in Mexico, Brazil and oth- 
er Latin American countries. Requires a 
Bachelor’s degree in Electrical Engineering, 
one year of experience in the job offered or one 
year of experience in the related occupation of 
Junior Engineer. Requires fluency in Spanish 
(oral and written) and experience with digital 
controllers, analog controllers, digital systems 
design and pasteurizers. M-F, 8-5, $667.00/week. 
Please send resume to: Ms. Pat Ganno, Job Or- 
der No. 0486629, Job Service of Florida, RO. Box 
C, Clearwater, Florida 34618-4090. 


Electronics Science and Technology Division. 
Electrical Engineer, GS-0850-12, $41,023 to 
$52,210 (salary dependent upon qualifications). 
The Electronics Science and Technology Divi- 
sion (ESTD), Naval Research Laboratory, invites 
applications for the position of Research Elec- 
trical Engineer in the Imaging Section of the 
Solid State Devices Branch. This Section car- 
ries out research into the physics of devices in 
narrow bandgap semiconductors in an effort to 
develop conceptually new and higher perfor- 
mance infrared detectors. The Section is seek- 
ing acandidate who has at minimum a Ph.D. in 
Electrical Engineering (or equivalent). Appli- 
cants must meet the following selective factor: 
Demonstrated ability to perform research in sol- 
id state physics relating to the properties of nar- 
row bandgap semiconductor infrared devices 
including skill in the use of high magnetic field 
and far infrared apparatus in the characteriza- 
tion of semiconductor materials. Expertise in 
the physics of reduced dimensionality semi- 
conductor systems (e.g. inversion layers) is also 
desired. The successful candidate should be 
able to use the expertise described above to ad- 
vance the fundamental understanding of the 
performance of infrared detectors in novel in- 
frared sensitive materials. Call for vacancy an- 
nouncement and send application for Federal 
Employment (SF-171) postmarked by November 
30, 1991 to: Naval Research Laboratory, Civilian 
Personnel Division, Attention 68-101B-89 (IS), 
4555 Overlook Avenue, SW., Washington, DC 


Reading 
worth 
writing 
TOr 


Consumer Information Center 
Department RW 
Pueblo, Colorado 81009 


U.S. General Services Administration. 





20375-5000. (202)767-3030. An Equal Opportuni- 
ty Employer. US citizenship required. 


Senior Device Engineer—Develop & maintain 
high-frequency S-parameter measurement and 
noise characterization systems; conduct 
HSPICE BiCMOS modeling, automatic data ac- 
quisition & parameter extraction, and electronic 
circuit simulation. Ph.D. in Electrical Engineer- 
ing. Academic project/research background in 
high-frequency S-parameter measurement, 
noise measurement techniques and system de- 
velopment, BiCMOS transistor signal & noise 
characteristics/characterization, computer- 
controlled device characterization, electronic 
circuit simulation, BiCMOS device physics, 
noise mechanisms in devices, HSPICE, SPICE, 
and HP Spectrum analyzer; academic course- 
work in semiconductor device theory, semicon- 
ductor physics and electronic devices & cir- 
cuits. $4,166.67/mo.; 40 hrs./wk. Place of employ- 
ment and interview: San Jose, CA. If offered em- 
ployment, must show legal right to work. Clip 
ad and send with resume to: Job No. MD21361, 
PO. Box 9560, Sacramento, CA 95823-0560 not 
later than Nov. 30, 1991. 


Scientist—Siemens Quantum, Inc., produces 
state-of-the-art diagnostic ultrasound equip- 
ment. We are currently seeking: Ultrasound 
Senior/Staff Scientists—Working in the Ultra- 
sound Laboratory, you will contribute directly 
to new product and system design. You will also 
define performance requirements and perform 
analysis/system design of ultrasound imaging 
systems, develop new ultrasound signal 
processing concepts and coordinate the im- 
plementation of new concepts within the R&D 
organization. Senior Level requires 5 years, 
Staff level 8 years’ ultrasound imaging ex- 
perience. Digital Signal Processing Senior/Staff 
Scientists—Play a lead role in the advancement 
of digital signal processing sub-systems as you 
establish acceptable performance parameters. 
Your individual contribution to functional anal- 
ysis and overall system design of these systems 
will be critical to project success. Additionally, 
you’ll see your new concepts for digital signal 
processing through development and im- 
plementation in Research and Development. 
Senior Level requires 5 years’, Staff Level 8 years’ 
digital signal processing experience. All scien- 
tist positions require an MSEE (PhD preferred). 
Incumbents must be technical experts in sys- 
tem analysis and signal processing with a 
proven track record of technical achievements 
and contributions. Experience in commercial 
ultrasound imaging is a plus. We offer an excel- 
lent salary and benefits package. Please send 
your resume including salary history and/or re- 
quirements to: Personnel Director, Siemens 
Quantum, Inc., 2527 Camino Ramon, Suite 100, 
San Ramon, CA 94583. EOE, M/F/H/V. 


If you're looking for some 
good reading, you've just 
found it. The free Consumer 
Information Catalog. 


The Catalog lists about 200 
federal publications, many 
of them free. They can 
help you eat right, 
manage your money, stay 
healthy, plan your child's 
education, learn about 
federal benefits and more. 


So sharpen your pencil. 
Write for the free 
Consumer Information 
Catalog. And get reading 
worth wniting for. 
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Find out herea 


The 1991 IEEE U.S. Membership 
Salary and Fringe Benefit Survey 

ow you can order the most 

authoritative and up-to-date in- 
formation available on U.S. electrical 
and electronics engineering salaries. 
You'll get definitive information on 
engineering salaries and income by 
geographic area...by job function... by 
level of education ... pensions and retire- 
ment plans...insurance...401K plans 
...by industry...by area of technical 
expertise ...and much more. 


|EEE member price: $74.95 (plus $5 
for handling; NY, NJ, CA and DC resi- 
dents please add appropriate state 
sales tax) List Price: $99.95 
Product #: UHO185-9-PJB 


To order, call IEEE Customer Service 


1-800-678-IEEE 


908-981-0060 outside the U.S. 
or fax: 908-981-9667 
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Technically speaking 
(Continued from p. 18) 

lunatic fringe: n. Customers who can be 
relied upon to buy release 1.0 software. 
mouse droppings: n. Pixels (usually sin- 
gle) that are not properly restored when the 
mouse pointer moves away from a particu- 
lar location on the screen. 

New Testament: 7. The second edition of 
K&R’s (Brian Kernighan and Dennis Ritch- 
ie’s) The C Programming Language 
(Prentice-Hall, 1988), describing ANSI 
Standard C. The first edition is referred to 
as the Old Testament. 

programming: 7. 1. Classically, the art of 
debugging a blank sheet of paper (since the 
rise of on-line editing, probably to be recast 
as the art of debugging an empty source file). 
2. A pastime akin to banging one’s head 
against a wall, but less rewarding. 
sneakernet: 7. Term used for transfer of 
electronic information by physically carry- 
ing tape, disks, or some other media from 
one machine to another. Also called Tennis- 
Net, Armpit-Net, or Floppy-Net. 

softy: . Hardware hackers’ term for a soft- 
ware expert ignorant of hardware. 
spaghetti code: 7. Code with a complex 
and tangled control structure, especially one 
using many GOTOs, exceptions, or other un- 
structured branching constructs. 

spooge: /spooj/ n. Inexplicable or arcane 
code, or random and probably incorrect out- 
put from a computer program. 

tense: adj. Of programs, very clever and 
efficient. Hence, a tense programmer is one 
who produces tense code. 

troglodyte mode: m. Programming with 
the lights turned off, sunglasses on, and the 
terminal inverted (black on white) because 
you’ve been up for so many days straight 
that your eyes hurt. 

vaporware: n. Products announced far in 
advance of any release (which may or may 
not actually take place). 

vulcan nerve pinch: n. The keyboard 
combination that forces a soft-boot or jump 
to ROM monitor. On many micros this is 
Ctrl-Alt-Del; on Suns, L1-A; on some Macin- 
toshes, it is <Cmd>-< Power switch>! 
wave a dead chicken: v. Perform a ritual 
in the direction of crashed software or hard- 
ware that one believes is futile but neces- 
sary to assure others that effort has been ex- 
pended. Also known as a rain dance. 
wedged: adj. Stuck, incapable of proceed- 
ing without help (whereas crashing 
describes total nonfunctioning). The system 
may be capable of doing a few things, but is 
not fully operational. 

WIMP environment: [acronym of Win- 
dow, Icon, Menu, Pointing device] n. A 
graphical-user-interface-based environ- 
ment, as described by a hacker who prefers 
command-line interfaces for their superior 
flexibility and extensibility. Macintoshes and 
Microsoft Windows use WIMP interfaces. 








wizard: n. A person who knows how a com- 
plex piece of software or hardware works 
and can find and fix bugs quickly in an emer- 
gency. —Kevin L. Self 


Kevin L. Self is a full-time design engineer for Texas 
Microsystems Inc., Houston, and part-time hacker. 
He also writes on science and technology issues for 
a number of publications. 


Another misnomer: power supply 

Last August’s Technically Speaking column, 
“Too accurate?’ [p. 11], which told how the 
formally correct ‘‘first transition duration’’ 
and ‘‘last transition duration’’ have never 
ousted “‘rise time’ and ‘“‘fall time,’’ prompt- 
ed Victor Wouk of New York City to write 
about the ‘‘power supply.’’ Here, too, he 
observed, engineers prefer long-used and 
scientifically incorrect terms. 

According to Wouk, the products of the 
power supply industry are not power 
supplies—that is, suppliers or, inferentially, 
sources of power. They are power convert- 
ers: they convert electric power from the 
form in which it is available into the form in 
which it is required. 

This improper nomenclature passed un- 
noticed until the advent of the Space Age— 
and a 1958 meeting of the executive com- 
mittee of the Institute of Radio Engineers 
(IRE) standards-writing Professional Group 
on Power Supplies. At that meeting, Wouk 
recalled, the late Francisz Schwarz, a pi- 
oneer in resonant switching regulators, grew 
huffy. Involved in the problems of solar 
panels and other electricity sources for oper- 
ating equipment on satellites, he insisted 
(properly) that the solar panels were the 
power supplies, and the systems changing 
the erratic dc supply into well-behaved ac 
or dc, were the power conditioners. 

The term power converter was not accept- 
able, Wouk continued, because decades be- 
fore it had been preempted by the power in- 
dustry. That industry used rotary converter 
for a machine that converts ac to de with- 
out rectifiers. So, power conditioner was the 
practical choice, and was standardized by the 
IRE committee. 

Guess what? Power supply remained in 
use. The term originated in the early days 
of radio, Wouk noted. Some early radios re- 
lied on rechargeable batteries to provide the 
A voltage for the vacuum tube filament; B 
for the plate-cathode; and C for the grid bias. 
These were indeed the power supplies. 

Along came rectifiers and the ‘‘plate 
transformer’’ that could change the house- 
hold voltage (if it was ac) into the A, B, and 
C voltages. No batteries! So, power supply 
replacements came into being, and were sold 
as such starting in the late 1920s. The 
replacements soon was dropped, and, said 
Wouk, there remained power supply. 





COORDINATOR: Alfred Rosenblatt 
CONSULIANT. Anne Eisenberg, Polytechnic University 
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PROFESSIONAL CONSULTING SERVICES 


THE CONSULTING GROUP 


Multi-Dispciplined Engineers with PE./Ph.D. 

© Microwave, RF, Fiber-Optic Systems Design 

© Oscillators, Amplifiers, Filters, Antennas, 
Synthesizer/PLL Design. Microprocessor, 

Communication ckts. Industrial Power System. 





R&D, Prototyping & Testing in our Lab facilities. 


71-25 Austin St., Forest Hills, NY 11375 
Ph. (718) 793-0777 Fax (718) 793-0770 


RAINES ELECTROMAGNETICS 
Consulting Since 1972 


e Antennas and Arrays 
¢ Scattering and Radar Cross Sections 
¢ Radhaz & Environmental Impact 
¢ Simulations of Fields & Phenomena 


Jeremy K. Raines, Ph.D., PE. 
(301) 279-2972 


President 


CONTROL SYSTEM CONSULTING 


* Servo design, high performance motion 
control, synthesis, system performance, 
simulation, specs, integration, testing 

¢ Electrical, mechanical, hydraulic 

© Defense, aerospace, industrial experience 


30 East Gate Road A.R. Hazelton 
Danbury. Conn. 06811 (203) 743-7002 


IRA J. PITEL, Ph.D. 


Consulting, Research and Development 
in Power Electronics and Magnetics 
Power Supplies, Inverters, Converters, Motor 

Drives, Lighting Controls, Industrial Controls, 

Transformers, and Special Magnetics. 


MAGNA-POWER ELECTRONICS, INC. 


135 Route 10 Whippany, NJ 07981 
(201) 428-1197 


NOISE, TRANSIENTS AND INTERFERENCE 


* FCC, VDE, EMC/EMI 

* Susceptibility, ESD, RF, Transients, Lightning 
* Testing & Retrofit for Product Enhancement 
¢ UL, VDE, CSA, Other Safety-Related Specs 

¢ Noise-lmmune Designs and Prototypes 

¢ FCC Compliance Training & Retrofits 


THE R. Kenneth Keenan 
@  kcenan 


Ph.D., VP Engr. 
CORPORATION 8609 66th St. North 
(813) 544-2594 


Pinellas Park, FL 34666 








Infolytica Corp. (514) 849-8752 


Expert electromagnetics design & analysis 
using MagNet 2D and 3D FEA software. 


© motors © magnetizing fixtures 
© transformers © recording heads 

© actuators © NMR applications 

* /evitators © magnetic bearings 
© CRT design eetc... 


1140 deMaisonneuve, Suite 1160 Montreal, Canada, H3A 1M8 













LEONARD R. KAHN, P.E. 


Consultant in Communications and Electronics 
Single Sideband and Frequency Shift Systems 
Diversify Reception - Stereophonic Systems 
Modulation Systems 
Registered Patent Agent 


222 Westbury Ave. 


Carle Place, NY 11514 
516-222-2221 
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International Compliance Corporation 


Design, Test, & Consulting 

© FCC Certification/ Verification 

e VDE, CISPR, VCCI (Japan) 

e ‘1992’’ European Compliance Testing 

© Product Safety: UL, CSA, IEC, VDE 
Electrostatic Discharge (ESD) 

@ MIL-STD 461/462, NARTE-Certified Engineer 
812 Office Park Circle (214) 221-7071 
Lewisville, Texas 75057 TELEX: 403482 (ICC DAL) 











INTEGRATED OPTICAL CIRCUIT CONSULTANTS 
Consulting, Contract R&D, and Prototyping 
Integrated, Fiber, and Guided-Wave Optics 

* Applications Engineering 
¢ Design, Fabrication and Evaluation 
* Critical Analysis of Technology 
© Troubleshooting 


* Marketing 
R.A. Becker, D. Sc. 
President 
(408) 446-9812 


LAN TECHNOLOGY REPORTS 
Newsletters & Librarian Service 
e All IEEE 802 LAN/MAN/IVD stds. 
e FDDI 1, 2 & beyond 
e FieldBus 


SHIP STAR Associates Bob Crowder, President 
36 Woodhill Dr., #19 Newark, DE 19711 
Tel:302-738-7782, FAX:302-738-0855 


Save Meeting/Travel Cost & Time 


1 DEAN STREET/BOX 151 
fe HUDSON, MASSACHUSETTS 
TM voice: (508) 562 5820 
FAX: (508) 568 1219 


RF/ANALOG/VIDEO/FIBEROPTICS/ASIC’S 
THE CORRECT, AFFORDABLE, AND TIMELY SOLUTION TO: 


¢ FREQ. SYNTHESIS (CONSUMER, BROADCAST, INDUSTRIAL, MIL) 
© FIBEROPTICS (LAN’S, VIDEO, AUDIO, DATA, CATV) 

© CATV EQUIPMENT DESIGN 

© RF TO 2 GHZ: FILTERS, EQUALIZERS, SYSTEMS, CIRCUITS, PLL’s 
© PROTOTYPING, LAB, R & D, AND CAE FACILITIES 
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Patent Attorney 


Robert E. Malm, Ph.D. (M.I'T.) 
Attorney At Law 


Post Office Box 522 
Pacific Palisades, CA 90272 


Tel: (213) 459-8728 
Fax: (213) 573-1781 


SOFTWARE ENGINEERING 


¢ Real‘Time Systems Analysis and Design 
¢ Software Engineering Training 
(Call for Offerings) 
¢ CASE Training and Implementation 
¢ Consulting Services 
¢ Product Development 


Carl A. Argila, Ph.D., Inc. 
SOFTWARE ENGINEERING CONSULTANT 
800-347-6903 


ELECTROMAGNETIC DESIGN ANALYSIS 


Consultancy by world leaders in 3D electromagnetic 
computation using PE2D, OPERA, TOSCA and ELEKTRA 


© electrical machines = MRI scanners 

© recording heads © magnetic casting 

© actuators scientific apparatus 

© transformers © NDT equipment 

© loudspeakers © accelerator magnets 
VECTOR FIELDS INC. tel: (708) 851-1734 


1700 N Farnsworth Ave, Aurora IL 60505 fax: (708) 851-2106 






































CONSULTING & PROTOTYPES 
ELECTRIC MOTORS 


BRUSHLESS MOTORS SWITCHED RELUCTANCE 
STEPPING MOTORS AC INDUCTION 


JAMES R. HENDERSHOT 
TEL: 513-393-9835 
513-393-3810 

FAX: 513-393-9836 


MAGNA PHYSICS CORP. 
144 E. Main St., Suite 203 
P.0. Box 78 

HILLSBORO, OH 45133 


INTEGRATED CIRCUIT DESIGN CONSULTING 
Providing integrated circuit design and analysis 
consulting services with gate arrays, cell libraries, or 
full custom in digital, analog, cmos, bipolar or ecl 
technologies and support services such as modeling, 
layout, verification, software, testing, debugging, 
documentation, and reverse engineering. 


1556 Halford Ave, Ste 310 Santa Clara, CA 95051 
(408) 243-7422 





Image Processing 
Problems Solved 


536 Broadway 
Aspex NY, NY 10012 


INC. Phone 212-966-0410 
FAX 212-966-2289 


PATENT AND TRADEMARK 
ATTORNEYS 


DUNN & SIMPSON, PC. 


Telephone (716) 433-1661 
Facsimile (716) 433-1665 
Telex: 350041 


Robert P. Simpson 
P.O. Box 96 
Newfane, NY 14108 


FORSYTH ELECTRO-OPTICS 


—OPTICAL & ELECTRO-OPTICAL ENGINEERING— 
—TECHNICAL INFORMATION SERVICES— 


PLEASE CALL TO DISCUSS YOUR REQUIREMENTS, 
OR TO RECEIVE A CAPABILITIES BROCHURE. 
Kerth W. ForsytH 
4402 Dexter STREET 
PHILADELPHIA, PA 19128-4823 
(215) 483-2937 





LocUS, Incorporated 


O.E.M. Electronic Products 

© 13 Year Product Development History 

© Corporate References * RF Systems 

e Spread Spectrum Communications 

© Computerized Instrumentation 

¢ Finest Electronic Assemblies, Any Scale 

© Complete, Fulltime Professional Staff 

1842 Hoffman St., Madison, WI 53704 

608/244-0500 FAX 608/244-0528 


TECHNICAL WITTS, INC. 
Engineering Consulting Services 
Technical Competence High Productivity Reasonable Rates 
Power Electronics, Analog, and Digital Circuit Design 
Industrial Automation Control System Hardware and Software 
Real time Technical Software, C, Pascal, Windows, MS-DOS, 0S/2 
Analysis, Requirements Specifications, Design Reviews, Advisement 
6319-A W. Villa Theresa Drive TEL: (602) 439-1833 
Glendale, AZ 85308 FAX: (602) 547-1123 
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EW System Consulting 
© Hardware & Software Design, Analysis and 
Simulation ¢ System Performance Requirements 
© Specifications * Test Plans & Procedures 
© System Integration & Testing 

For further information contact: 

Eckhard J. Schulz, Ph.D., President 

ESEA, Inc 5150 El Camino Real # B-15 
(415) 962-1167 Los Altos, CA 94022 





DS+A 


UK and Europe 


Risk Analysis and Assessment 
Reverse Engineering and System Rediscovery 
Bid Preparation and Tender Assessment 
Consultant Engineers on sonar and EW systems 
35 Abbotsbury Rd, Weymouth __ tel and fax: 
Dorset, UK DT4 OAD 44(0)305 787600 


KALMAN 
FILTER 
DESIGN 


HARDWARE & SOFTWARE 
LINEAR/NONLINEAR APPLICATIONS 


309-452-2987 
Normal IL, 61761 


Applied Filtering 
101 Robert Drive 
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for scientists & engineers 















Seminars, Training, & Consulting 
Customized to meet your needs. 
Variable Symbols, Inc. 


2161 Shattuck Avenue, Suite 202 
Berkeley, CA 94704-1313 
Call 415-843-8701 or Fax 415-843-8702 


Technology World, Inc. 
Real Time MicrocomputerSystems 


Complete Hardware & Software Systems 
Specialists in POSIX/QNX 
Multi-million Dollar Track Record 
1 De Angelo Drive. Bedford. MA 01730 
(617) 271-0600 FAX: (617) 271-0605 


X WINDOWS 


e X11R4 under DOS 
e Send for your FREE report on 


PC-X Windows vs. X terminals 
Intelligent Decisions, 536 Weddell Dr #2H 
Sunnyvale, CA 94089 © 408-734-3730 
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scanning 
The Institute 
THE INSTITUTE reinstated 


At its September meeting, the IEEE Execu- 
tive Committee approved the publication of 
one more issue of THE INSTITUTE in 1991. A 
November-December issue will be mailed 
in mid-November and will contain, among 
other information, the IEEE election results. 


Bromley honored by IEEE-USA 


D. Allan Bromley, assistant to the President 
for science and technology, was recognized 
for distinguished public service by the 
IEEE’s United States Activities unit at the 
latter’s annual meeting in September. Brom- 
ley was cited by IEEE-USA board chairman 
Michael J. Whitelaw for ‘‘his outstanding 
contributions to the development and im- 
plementation of Federal policy on science, 
engineering, and technology.’’ Bromley was 
scheduled to receive his award in Washing- 
ton, D.C., on Oct. 23. 

Among numerous other awards an- 
nounced at its meeting, IEEE-USA named 
three people for its Award for Literary Con- 
tributions Furthering Public Understanding 
of the Engineering Profession: 

e Eleanor R. Adair (SM) of Yale Universi- 
ty, New Haven, Conn., for ‘‘her scholarly 
and balanced paper titled ‘Currents of Death 
Rectified,’ ’’ responding to a series of arti- 
cles on the health effects of electric and mag- 
netic fields appearing in The New Yorker. 
¢ Richard Harris of National Public Radio for 
“‘his balanced five-part series on magnetic 
fields.’’ 

e Robert K. Bellinger of Electronic En- 
gineering Times for ‘‘his continued objective 
and unbiased research and reporting of in- 
formation on professional activities for the 
profession.”’ 


Membership up 

Institute membership in August totaled 
299 886, an increase of 1402 or 0.5 percent 
since August 1990. U.S. members current- 
ly constitute 76.2 percent of total member- 
ship, but the percentage of non-U.S. mem- 
bers has been increasing for several years. 


Teleconferencing use promoted 


To cut back on travel and other expenses for 
staff and volunteer committee meetings, the 
IEEE is encouraging the use of tele- 
conferencing. The IEEE facilities in New 
York City, Piscataway, N.J., and Washington, 
D.C., provide teleconferencing capabilities 
for conducting off-site meetings. 

To arrange for conference rooms and tele- 
conferencing, contact the following: in New 
York City, Valorie White, 212-705-7900; in 
Piscataway, Lorraine Nero, 908-562-5403; 
in Washington, Arnette Riddick, 202-785- 











0017. Easels, flip charts, overhead projec- 
tors, and other such equipment are available 
and may be reserved when meetings are set 
up. Food service is obtainable at cost. 


How to keep up with LAN/MAN standards 


Anew IEEE service helps users stay abreast 
of local- and metropolitan-area network 
(LAN/MAN) standards. Developed for the 
organizations or individuals who must have 
the most current versions of these docu- 
ments, the service provides the subscriber 
with one copy of each newly approved stan- 
dard as soon as it becomes available and at 
a 40 percent discount. 

For a brochure, write or call IEEE Stan- 
dards, 445 Hoes Lane, Box 1331, Piscata- 
way, N.J. 08855-1331; 908-562-3800. 


IEEE Proceedings revamped 


The made-over Proceedings of the IEEE 
should be more useful for the specialist and 
more accessible to the nonspecialist, as well 
as more affordable for libraries. 

The changes made include: 
e A broader range of subjects, extending 
from timely technical areas to engineering 
management and history. 
e A one-page prolog to each article relating 
its contents to the day-to-day projects of an 
engineer. 
© Use of two categories of tutorial papers— 
“career boosters,’’ dealing with fundamen- 
tals, and ‘‘curiosity satisfiers,’ presenting 
overviews. 
e An expanded book reviews section. 
e Addition of a two-year subscription rate 
with a 5 percent discount for libraries. 





Coming 
in Spectrum 


Extraordinary careers. A few exceptional en- 
gineers and scientists, little known outside 
their specialties, have adapted continually 
to rapidly changing technology. This article 
describes the careers and contributions of 
several such innovative geniuses and exa- 
mines what they have in common. 





Posix for portability. Portable, standard com- 
ponents for application software will at last 
be possible to write with the aid of the open 
systems interface standards in the IEEE 
Posix Open Systems Environment. Posix 
stands for portable operating system inter- 
face X, with the X denoting its Unix origin. 


Service awards, prize papers. In 1991, one 
company and over a half-dozen people in- 
volved in a variety of electrical engineering 
disciplines earned recognition from the 
IEEE for papers written, engineering 
leadership, or corporate innovation. 
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A NEW WINDOW TO SIGNAL PROCESSING ... 
Momentum Data Systems’ Windows 3.0 DSP Software 


DSPworks™ 


Real-time signal processing software 


sine240.fre 
Salted 


Demos Available 


sineB00.tim 





QEDesign1000™ 


Digital filter design software 
Large selection of code generators available 


Magnitude 
Impulse Response 
Step Response 
Poles & Zeros 
Phase 


Group Delay 





Shipping Now! 








Momentum Data Systems, 1520 Nutmeg Place #108, Costa Mesa, CA 92626, U.S.A., Ph: (714) 557 -6884, Fax (714) 557-6969 


Australia - SPA (Pty) Ltd. Tel: (3) 729-0995, Fax (3) 720-4298; Denmark - Assentoft Electronics, Tel: 86 16 29 26, Fax: 86 16 20 12 
France - Excem, Tel:(1) 47 52 13 44, Fax (1) 47 77 03 43; Germany - Electronic Tools, Tel: (2102) 88010, Fax: (2102) 880123 
India - Signion Systems, Tel: (842) 38085; Italy - CAD Italia Srl, Tel: ( 2) 617 2521, Fax: (2) 612 0003 
Switzerland -1DK, Tel: (56) 27 2777, Fax: (56) 27 2759 ; United Kingdom - SSE Marketing, Tel: (71) 387-1262, Fax (71) 388-0339 


Circle No. 10 





Dy Nee e ake 


3 Pease metal) 


pence eee 1 A PSC eee Pe S| 
Pm DL PR 
0.00087057 CRT 


CC 5 5 Operations Research 


0.010268 Ca 


Cn 


| 
TPE) NAN i a H CLEC 
| . fen ite 1 FA Lee ee) E 
L ~ - ~ scion alte asc ct } BET eed 
Cet Cm ty | 

ze ; 5 RSs gc Image Processing 
Ese Medical Imaging 
Satellite 
Seismology 
Terrain Rendering 
Communications 













Lab Automation 


Data Acquisition 
IEEE-488 

Test & Measurement 
Process Control 
Quality Improvement 
Manufacturing Test 


sine (x*3) *cos (xAy) 43~. 24x 
Data Analysis and Display 


DADiSP 3.0 


Science 


Statistics 
Experimental Design 
Hypothesis Testing 






































The Standard Worldwide — — a 
Medical Research 
adopted by thousands of Ma 


scientists and engineers for data analysis 
and graphics. 


k X Engineering 
Just Point-and-Click... Signal Processing & FFTs 
ra : cha Filter Design 
DADiSP works the way you do a from input to output. DADiSP s Speech / Communications 
point-and-click menus put you in control: from Data Collection, Sonar & Radar 


Reduction and Management, through Visual Data Analysis and 
Hypothesis Testing, on to final output with DADiSP’s outstanding 
Presentation Quality Graphics. 


Electronics Design 
Mechanical Test 
Vibration Analysis 





DADiSP automatically builds a permanent and reusable worksheet 
as you work. Organize your data, methods and graphs in DADiSP 
worksheets — for future reference and future projects — you can even and more... 
create your own macros and custom menus. 


Run powerful add-in modules right from DADiSP menus — talk to CALL 1-800-424-3131 


your lab instruments with the DADiSP/488 driver, use DADiSP/LT : i : ee 
for Data Acquisition, and run your own favorite programs right from for your free DADiSP trial disk. DADiSP is 
DADiSP. available now for your SUN, HP, IBM, NeXT, 


DEC, Concurrent and other workstation 
families, and of course, your IBM PC compatible. 
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-3511800; France-SM2i, 01-34-89-78-78; Germany-Datalog, (02166) 9520-0; Digi-Logger, (07720) 
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